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ABSTRACT
Autistic males ages 8 to 16 made significantly more 
errors than did chronologically and intellectually age- 
matched nonautistic normal and mentally retarded males on 
emotion recognition tasks using audiotaped and videotaped 
emotion sequences. The audiotape and videotape included 
"happy," "sad," "scared," "angry," and "no emotion" 
sequences. Emotional sequences included emotionally 
relevant verbal content and the length of verbalized 
material in the emotional sequences was limited to between 
4 and 10 words. Videotaped sequences showed actors 
portraying facial expressions and verbal content consistent 
with the five emotion states. Both tapes were rated by 
normal adults and children as containing "socially valid" 
representations of these basic emotions. No difference was 
seen between performance on the audiotaped emotions (aural 
information only) and videotaped emotions (visual plus 
aural information), although there was a trend towards a 
higher mean number of correctly identified emotions on the 
videotape.
Subjects' facial expressions of the five emotions were 
rated by undergraduate students blind to the subjects' 
diagnosis. Autistic subjects' posed facial expressions, in 
comparison to those made by normal/mentally retarded 
subjects, were identified less accurately by raters and 
were rated as "different" from normal, as well as less
xi
"precise" in their match with commonly held views of how 
the basic emotions are represented. Autistic children 
displayed greater difficulty in producing on demand facial 
expressions of the "negative" emotions (i.e., those 
emotions viewed as subjectively or hedonically "less- 
pleasing" to the individual) of "sad," "scared," and 
"angry." The results are consistent with previous research 
indicating impairment in autistic children's appreciation 
and production of basic emotion. Implications of the 
findings are discussed and future research proposed.
CHAPTER 1 
INTRODUCTION
In 1943, Leo Kanner described a group of 11 children 
who had failed to develop normal relationships with other 
people, who were severely limited in language and who had a 
strong desire that everything about them remain constant 
(Kanner, 1943). They were called "autistic." Since then, 
research on infantile autism (Wing, 1976) has grown, making 
the disorder a major field of study in developmental 
disability. Indeed, Kanner's work on autism helped to 
clarify our present day conceptualization of children with 
pervasive developmental disorders. His early description 
of a constellation of specific features and behaviors in 
these individuals, contrasting them with those noted in 
other severely disordered children who were variously 
labeled as suffering from "atypical development,"
"childhood schizophrenia," "symbiotic psychosis," or 
"childhood psychosis" during the 1940's, still stands 
(Schopler, 1989). Now nearly 50 years later, although we 
are still uncertain about both the etiology of the disorder 
and the full extent of the autistic individual's deficits, 
empirical research has aided in producing valuable 
diagnostic criteria, assessment indices, treatment and 
behavior management strategies for these persons.
This chapter will provide an brief overview of the 
literature compiled on the epidemiology, etiology,
diagnosis, and behavioral characteristics of the 
developmental disorder known as autism. It is intended to 
be general and introductory to acquaint the reader with the 
disorder, rather than a comprehensive discussion. This 
will allow a greater measure of attention to be focused on 
the literature which is central to the research topic. In 
Chapter 2, the literature on two specific deficits which 
have been identified in autism— emotion recognition and 
emotion expression— will be covered. A discussion of the 
theoretical assumptions underlying these specific deficits 
and the empirical findings upon which these assumptions are 
based will be presented. This literature survey will serve 
as both background and a rationale for the topic addressed, 
that of emotion perception in autism.
Epidemiology
Autism is a relatively rare condition. Initially it 
was reported to occur in 3.5 to 5 of 10,000 children 
(Lotter, 1966; Schreibman & Mills, 1983; Wing & Gould,
1979), with the most often cited statistic as 4.5 autistic 
children per 10,000 (Lotter, 1966). These figures are 
found when relatively strict diagnostic criteria are used. 
When less strict criteria for "social impairment" were 
applied however, Wing and Gould (1979) indicated that the 
rate of occurrence increased to 21 cases in 10,000 births. 
Recently, Gillberg, Persson, Grufman, and Temner (1986) 
have found similar prevalence rates in Sweden using the
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"triad" of social, language, and behavioral impairments 
criteria used by Wing (1988). Other researchers have found 
the prevalence rate of autism to range from 10.1 to 13.6, 
with the latter reported from Japan suggesting that the 
disorder is slightly more common than once thought (Bryson, 
Clark, & Smith, 1988; Ciadella & Mamelle, 1989; Tanoue,
,Oda, Asano, & Kawashima, 1988).
Autism has been found to occur with uniform frequency 
across cultures (Wing, 1976). It is also a consistent 
finding that the disorder occurs more often in males than 
females with a ratio of approximately 4 to 1 (Kolvin, 1971; 
Lotter, 1966; Rutter, Greenfeld, & Lockyer, 1967; Treffert, 
1970). Explanations for the increased rate in males have 
gone no further than general statements of greater 
biological vulnerability in males than in females (Lord & 
Ward, 1984).
Etiology
The exact cause underlying autism is still 
undetermined as yet, but, the present belief is that the 
disorder is one of neurological impairment caused by 
biological/biochemical or genetic influences (Coleman & 
Gillberg, 1985; Gillberg, 1990). This position is in 
marked contrast to early psychoanalytic, ethological and 
psychogenic etiologic theories which by and large proved 
untenable.
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Kanner's (1943) clinical description of the cause of 
autism focused on parental style as the instrumental factor 
in the development of autism. It was postulated that the 
parents of autistic children were largely upper-class and 
of high intelligence, yet obsessive, emotionally cold, 
aloof, and unresponsive to their children (e.g., "icebox" 
parents). Such parental behavior, plus a constitutional 
defect which made some children more vulnerable to 
environmental pressures from nonoptimal parenting, was felt 
to lead to the extreme lack of social responsiveness 
exhibited in the autistic children (Kanner, 1949).
Psychoanalytic theories espoused by Mahler (1952) and 
later Bettelheim (1967) concentrated, respectively, on 
maternal pathology accompanied by "ego deviation" of the 
infant or a negative parent-child relationship. In 
Bettelheim#s theory, autistic withdrawal on the child's 
part was viewed as a state of learned helplessness.
Ethological approaches (Tinbergen & Tinbergen, 1972) 
described how the behavioral manifestations of autism 
(e.g., stereotypy, language and communication deficits and 
arousal abnormalities) could be accounted for by an 
interplay of individual differences and environmental 
input. Specifically, parents were believed to cause the 
avoidant behavior of their child which then intensified 
beyond normal limits. Such belief lead to the "vulnerable 
child" theory (Tinbergen & Tinbergen, 1972).
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Unfortunately, such psychogenic theories often led to 
unnecessary or nonproductive treatment or therapy 
recommendations and certainly fostered undue feelings of 
guilt or self-reproachment in parents of children with 
autism during the early years after the disorder's 
identification. Rimland (1964), in his seminal review of 
the early literature on autism, offered strong arguments 
against a psychogenic etiology for the disorder and pointed 
out biological and genetic findings which fail to support a 
psychogenic theory. More recent research has not provided 
evidence for psychological/psychogenic theories in autism 
and has laid to rest claims that the disorder can be 
attributed to parental personality factors (Cantwell,
Baker, & Rutter, 1978; Koegel, Schreibman, O'Neill, &
Burke, 1983; McAdoo & DeMeyer, 1978). On the other hand, 
studies considering biological, neurophysiological, and 
genetic factors in autism have generally faired better for 
having possible etiologic significance, yet there is still 
a question as to the specific factors involved in the 
disorder's expression (Courchesne, 1989).
Neuroanatomical Studies
Abnormalities in the brain stem may be a possible 
cause for autism (Bauman & Kemper, 1985; Williams, Hauser, 
Pupura, DeLong, & Swisher, 1980). Findings which may 
implicate the role of the brain stem include: enlarged 
fourth ventricle (Gillberg & Svendsen, 1983; Herold,
Frackowiak, Le Couteur, Rutter, & Howlin, 1988); 
prolongation of brainstem neural transmission (Ornitz,
1985); and the association of hydrocephalus and Moebius 
Syndrome (both of which involve damage to brainstem nerve 
nuclei) with autism (Fernell, Gillberg, & von Wendt, 1990; 
Gillberg & Steffenburg, 1989) . While additional attention 
has been focused on other brain regions such as the 
hippocampus, neocortex, and lateral ventricles as possible 
sites of abnormality, to date results of abnormalities in 
these regions have proven equivocal (Courchesne, 1989).
A recent promising finding has been the identification 
of abnormalities (such as Purkinge and granule cell loss) 
in the neocerebellar regions of the brains of autistic 
individuals as determined through postmortem studies 
(Bauman & Kemper, 1985; Ritvo et al., 1986). Also, a 
reduction in the size of neurons in the inferior olive, 
which is a major source of input to the cerebellum, has 
been found (Bauman & Kemper, 1985). With the advent of 
more sophisticated medical technology such as magnetic 
resonance imaging (MRI), researchers have uncovered 
evidence indicating diminished size (i.e., hypoplasia) in 
certain cerebellar vermal regions, specifically in vermal 
lobules VI and VII, while vermal lobules I-IV appear normal 
(Courchesne, Yeung-Courchesne, Press, Hesselink, &
Jernigan, 1988). It is hypothesized that this hypoplasia 
could lead to abnormal functioning in the deep cerebellar
nuclei which, in turn, could affect the normal functioning 
of systems that appear to be implicated in autism— namely 
those mediating arousal and attention, thalamic sensory 
processing, motor initiation and coordination, serotonergic 
and dopaminergic activity, ocular-vestibular functioning, 
speech production, hippocampal functioning and complex 
motivated behavior such as eating (Cohen, Caparulo, & 
Shaywitz, 1976; Ornitz, 1985; Rimland, 1964).
Neuroohvs i o1oaica1 Studies
A number of studies have concentrated on the 
neurophysiological aspects of autistic individuals' brain 
functioning using dichotic listening procedures and 
electrophysiological procedures such as 
electroencephalogram (EEG) and event-related potentials 
(ERP) recordings. Findings appear to implicate both 
cortical and subcortical dysfunction in autism (Dawson & 
Lewy, 1989). Results have been obtained that indicate that 
a higher than normal percentage of autistic subjects show 
either a left-ear (and hence a right hemisphere) advantage 
or no-ear preference when presented with simultaneous 
stimulation to both ears (Blastock, 1978; Hoffman & Prior, 
1982) . Given both the hallmark language dysfunction in 
autism and common views on lateralization of function in 
the cerebral hemispheres (in which the left hemisphere is 
highly implicated in language), such findings might suggest 
a left hemisphere impairment in autism.
Further tests of asymmetrical brain activity in autism 
have been undertaken using ERPs. Three studies have found 
that autistic subjects, in response to either simple, 
nonlinguistic (e.g., clicks) or linguistic (e.g., vocalized 
"fa" sound) stimuli, showed either reversed (i.e., right- 
hemisphere dominant) or absent lateralization of brain 
activity when compared with normal controls (Dawson,
Finley, Phillips, & Galbert, 1986; Ogawa et al., 1982; 
Tanguay, 1976). Using the alpha-block EEG method (in which 
ongoing EEG activity is recorded during the administration 
of some cognitive task), two studies have found a higher 
than normal percentage of autistic subjects who showed a 
reversed pattern of lateralization of brain activity during 
tasks involving language or other left-hemisphere-mediated 
functions (Dawson, Warrensburg, & Fuller, 1982; 1983).
Hence, existing data suggests that autism may be associated 
with atypical patterns of hemispheric activity-— particulary 
right dominant or asymmetric activity during language use 
or other left-hemisphere-related tasks (Dawson & Lewy,
1989).
Subcortical dysfunction in autism appears to be 
present as well, with studies having identified both 
vestibular and autonomic nervous system abnormalities 
(Ornitz, Brown, Mason, & Putnam, 1974; Tanguay, Ornitz, 
Forsythe, & Ritvo, 1976). Measures of autonomic arousal 
and responsivity to novel stimuli have been undertaken by
recording the orienting response of autistic individuals. 
Here an increase in heart rate and respiration that fails 
to habituate (or does so slowly) is observed, such that it 
is as if presentation of the novel stimulus is intense or 
obnoxious (James & Barry, 1980; Palkowitz & Wiesenfeld,
1980). Hence, the occurrence of such responses to novel 
stimuli of only moderate intensity in autistic persons 
suggests that these stimuli may be overstimulating for 
them. Behavioral responses of autistic persons to novel or 
unpredictable situations (e.g., increased withdrawal, 
anxiety, stereotypies, echolalic speech, and decreased eye 
contact) also suggest that these situations may be aversive 
to them. In general, such neuroanatomical and 
neurophysiological findings indicate that an impairment or 
dysfunction in the development of the autistic child's 
brain and nervous system (for what reason is unclear) is 
responsible for the disorder's presentation. However, the 
sequelae of autism vary in their presentation across 
individuals to such a degree (in fact suggesting a 
continuum of severity), that this further complicates the 
search for a central developmental or neurological 
mechanism which specifically could account for such varied 
behavioral response patterns in autistic individuals. 
Although determining the cause of this brain impairment may 
still be beyond current assessment techniques, there is now.
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sufficient evidence to suggest that the impairment can 
result through genetic transmission.
Genetic Studies
Kanner (1943) initially postulated that autistic 
children's behavior might be inherited. Since that time, a 
few studies have sought to determine genetic influence for 
autism. Folstein and Rutter (1977; 1978) conducted a 
carefully designed study which turned up 21 pairs (10 
dizygotic, 11 monozygotic) of autistic twins. Of the 10 
pairs of DZ twins, none was concordant for autism while 
among the 11 MZ twin pairs, 4 pairs (i.e., 36%) were 
concordant for autism. Silliman, Campbell, and Mitchell 
(1989) conducted a survey of the existing literature on 
well-documented cases of MZ and DZ autistic twins and found 
that in 31 pairs of MZ twins, 22 pairs (71%) were 
concordant for autism. This was in marked comparison to 
the 28 pairs of DZ twins reported in the literature, of 
which only 5 pairs (18%) were concordant for autism.
Studies on the incidence of autism in siblings of 
children positive for the disorder indicate that the 
incidence is approximately 50 times greater than in the 
general child population (August, Stewart, & Tsai, 1981; 
Coleman & Rimland, 1976; Gillberg & Wahlstrom, 1985). 
Specifically, 1.3% to 2.8% of siblings are themselves 
autistic (Silliman, Campbell, & Mitchell, 1989). As many 
as three siblings in the same family with autism have been
reported in the literature (Ritvo, Ritvo, & Mason-Brothers, 
1982; Shell, Campion, Minton, Caplan, & Campbell, 1984). 
Folstein and Rutter (1977; 1978) have hypothesized that the 
genetic influence operative in certain families may be a 
general vulnerability to develop language and/or cognitive 
dysfunction, with manifest autism being only one part of 
that vulnerability, albeit the severest form.
Associated Disorders
Given the severe dysfunctions observed in autistic 
children, it is not unthinkable that the disorder might be 
associated with other organic, neurological or biological 
factors. Perhaps the most prominent is mental retardation. 
More than three-fourths of autistic children are also 
mentally retarded, with more than 50% having IQ's less than 
55, and 25% with IQ's between 55 and 70 (Rutter, 1979; 
Rutter & Lockyer, 1967; Schopler, 1983). Interestingly, in 
children with subnormal IQ's, the presence of "autistic- 
like" behaviors or features increases, thus raising 
questions regarding symptom boundaries and differential 
diagnosis (Wing & Gould, 1979). Additionally, 
developmental level and IQ are strongly associated with the 
onset of seizure disorder (Rutter, 1972) and with the range 
of maladaptive behaviors exhibited (Schopler, Reichler, 
DeVillis, & Daly, 1980). The level of intellectual 
functioning has also been implicated in the prognosis of 
autistic children. Generally, the higher the intellectual
level, the better the prognosis is felt to be (Rutter,
1967).
Recently, Gillberg (1990), in reviewing the research 
on autism and pervasive developmental disorders, cited a 
number of other disorders co-occurring with or associated 
with autism. Associated major organic conditions which 
indicate severe brain/central nervous system problems have 
been reported in a significant number of all autism cases. 
The most important and consistent of these medical 
conditions seem to be Fragile X Syndrome (Hagerman, 1990), 
tuberous sclerosis (Gillberg, Steffenberg, & Jakobsson, 
1987b), neurofibromatosis (Gaffney, Kuperman, Tsai, & 
Minchin, 1988), rubella embryopathy (Wing, 1990), and in 
girls— Rett's Syndrome (Gillberg, 1990). The Fragile X 
Syndrome has been reported to account for 5-16% of autistic 
individuals (Blomquist et al., 1984? Watson et al., 1984). 
Metabolic disorders including phenylketonuria (Watson & 
Marcus, 1988) and hypergalactemia (Coleman & Blass, 1985) 
have also been found concomitant with autism.
Autistic Behaviors and the Clinical Presentation of Autism
It is probably best to view the characteristic 
dysfunctions of autism as lying along various points on a 
continuum from the least to the most severe (Wing, 1988). 
The behaviors most often exhibited by autistic children 
include impaired social interaction, severe deficits in 
language ability, a marked desire for sameness, restricted
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range of interests, self-stimulatory behavior, and sensory 
abnormalities.
In considering impaired social interaction, 
researchers have referred to a "triad of impairments of 
social interaction" (Gould, 1986; Wing, 1981a, 1988; Wing & 
Gould, 1979). These are impairments of (a) social 
recognition, (b) social communication, and (c) social 
imagination and understanding. Autistic children are often 
seen as aloof and indifferent to other people. Social 
indifference is especially marked towards age-level peers. 
Communication, when present, is often in the form of 
factual comments or questions, but which are not part of a 
social exchange and are frequently irrelevant to the social 
context (Wing & Gould, 1979). Imitation and pretend play 
may be entirely absent in autistic children, or there may 
be repetitive, stereotyped enacting of a role without 
variation or empathy (Wing, Gould, Yeates, & Brierly,
1977).
The language ability of autism is generally impaired. 
Pragmatic aspects of language (i.e., the comprehension and 
use of language within a social context, rather than an 
understanding of its literal meaning) are seen as deficient 
(Baltaxe, 1977; Crommer, 1981; Frith, 1982). The formal 
aspects of language are delayed and deviant in most 
autistic persons. Additionally, certain language 
abnormalities often exist (again, along a continuum of
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severity) including immediate and delayed echolalia; 
idiosyncratic or neologistic use of words or phrases; 
intonation and inflection abnormalities; confusion over the 
meaning of words; and difficulty understanding words such 
as pronouns and prepositions, which shift in meaning with 
the speaker and situation (Fay & Schuler, 1980; Ricks & 
Wing, 1975; Schopler & Mesibov, 1985). Finally, the 
nonverbal aspects of normal speech including facial 
expression, eye contact, body posture, gesture, and miming 
are almost always affected (Attwood, 1984; Wing, 1988).
The desire for sameness that Kanner (1943) first 
described may take the form of obsessional insistence on a 
specific routine within an autistic person's day.
Attachment to unusual or particular objects may be found as 
well. Dialogues about particular areas of interest may be 
carried out with little regard to the listener's interest 
in the topic. Questions may be asked simply to hear the 
same wording or response as heard in the past. Deviations 
from this desired sameness may result in crying, non- 
compliance, aggression, tantrums, self-stimulation, or 
self-injury.
Self-stimulation (e.g., hand-flapping, finger 
wiggling, rocking, posturing, toe-walking, humming, 
clicking or loud vocalizations) and stereotyped behaviors 
(i.e., repetitive movements repeated in rapid succession) 
are often concomitant behaviors in autism. Such behaviors
are generally felt to be maintained by the reinforcing 
sensory stimulation they present the child, however, they 
may serve other functions for the individual (Baumeister & 
Forehand, 1974). Stereotypies appear to be more frequent 
during demanding situations (such as complicated social 
interaction) than during play periods (Hutt & Hutt, 1968) 
or in response to increasing task difficulty (Durand &
Carr, 1987; Weeks & Gaylord-Ross, 1981). Others have 
maintained the behaviors occur as a means of seeking social 
attention (Dawson & Lewy, 1989), expressing frustration 
(Baumeister & Forehand, 1974), escaping from undesirable 
conditions, or even as a conditioned fear response 
(Baumeister & Rollings, 1976). Stereotypic behaviors can 
interfere with adequate attention to others, may be 
socially inappropriate, and precipitate a great deal of 
off-task behavior, thus creating an impedance to learning.
Finally, a frequent characteristic of autistic 
individuals is that of indifference, fascination or 
distress to sensory input in any modality (Coleman & 
Gillberg, 1985; Kanner, 1943; Ornitz, 1974; Rutter, 1966). 
Autistic children have been described as having difficulty 
modulating the amount of sensory input they must process 
and as having impaired ability to process input from more 
than one sense (Hermelin & O'Connor, 1970; Lovaas, Koegel,
& Schreibman, 1979). Frequently, there is greater use of 
gustatory, tactile or olfactory senses for stimulus
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exploration (i.e., proximal stimulation) than aural or 
visual exploration (i.e., distal) in lower functioning 
autistic individuals. In higher functioning autistic 
persons, greater use of visual information or input can be 
a splinter skill in which such persons show increased 
proficiency in visual learning relative to verbal and 
receptive language-based strategies. Autistic children 
have been described as either being "hyperresponsive" to 
sensory stimuli or "hyporesponsive,11 or both (Goldfarb, 
1961; Ornitz, 1971; Rimland, 1964). Observable behaviors 
may take the form of apparent ignoring of sounds; 
oversensitivity to certain sounds; indifference to 
temperature; fascination with shiny objects or things that 
spin; or dislike of gentle touch despite enjoying being 
tickled or spun around, to name a but a few (Wing, 1988).
Stimulus overselectivity, a term referring to the 
autistic individual's tendency to attend to irrelevant or 
excessively restricted stimulus cues when presented with 
stimuli having several components or parts, has been noted 
as well (Lovaas & Schreibman, 1971; Lovaas, Schreibman, 
Koegel & Rehm, 1971). This overselectivity has been shown 
to occur in both visual and auditory modalities (Koegel & 
Wilhelm, 1973; Kovattana & Kraemer, 1974). Again, such 
dysfunction can have marked interference in the acquisition 
of new information (especially that with multiple
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components), imitation of others, and responding to varied 
situations.
Diagnosis
Autism has proven to be a relatively viable, valid 
diagnostic term which can be used with a certain degree of 
interrater reliability and test-retest reliability (Rutter 
& Garmezy, 1983). While autism did not appear in the 
Diagnostic and Statistical Manual of Mental Disorders fDSiyn 
I (American Psychiatric Association, 1952) or DSM-II 
(American Psychiatric Association, 1968), "Infantile 
Autism" was first included in DSM-III (American Psychiatric 
Association, 1980) and again in its revision, DSM-III-R 
(American Psychiatric Association, 1987) as "Autistic 
Disorder." Diagnostic criteria for autism have varied in 
their inclusion of specific symptoms over time. However, 
the three most well known sets of criteria include the DSM- 
III-R (American Psychiatric Association, 1987), National 
Society of Autism, (Ritvo & Freeman, 1978) and Rutter's 
(1978a) criteria. All are in agreement that there is (a) 
pervasive socioemotional impairment, (b) specific deficits 
in language, and (c) unusual pattern of responses to 
sensory stimuli and the environment— this manifested 
through atypical use of objects or desire for sameness 
(Lord & Ward, 1984).
Criteria for Autistic Disorder in the DSM-III-R 
(American Psychiatric Association, 1987, pp. 38-39) include
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sixteen symptoms which are clustered into three symptom 
domains: qualitative impairment in reciprocal social 
interaction; qualitative impairment in verbal and nonverbal 
communication, and in imaginative activity; and a markedly 
restricted repertoire of activities and interests. At 
least two symptoms from the first domain and at least one 
symptom each from the second and third domains must be 
noted in the individual. A total of eight of the sixteen 
symptoms overall must be present for a full diagnosis of 
autism to be made. The symptoms must be present during 
infancy or childhood and a criterion symptom is met only if 
the behaviors are abnormal for the developmental level. If 
a child fails to fully meet the eight symptom criteria for 
autistic disorder, but exhibits qualitative impairment in 
the development of reciprocal social interaction and in 
verbal and nonverbal communication skills, then the 
diagnosis of Pervasive Developmental Disorder Not Otherwise 
Specified (p. 39) is utilized.
CHAPTER 2 
REVIEW OF LITERATURE 
Social impairment is perhaps among the most salient 
deficit observed in autistic individuals. The term 
"autism" was originally coined by Bleuler (1911/1950) in 
reference to the fundamental disturbance in contact 
observed in extreme cases of schizophrenia. Presumably, 
Kanner's choice of the label "autism" to describe the 
behavioral symptoms of his eleven subjects reflected their 
particular detachment from the social world and their 
poverty of social interaction. However, despite the 
obvious impairments in social relating, controversy over 
the primary symptom of the disorder has arisen. Over the 
years, debate has focused on whether the primary deficit 
underlying autism (and, thus, the resultant symptom 
sequelae) is of an "affective/social" nature (Fein, 
Pennington, Markowitz, Braverman, & Waterhouse, 1986; 
Hobson, 1989), characterized by an inability to relate to 
others as social beings, or of a "cognitive" one (Rutter, 
1983), in which the autistic individual is deficient in the 
ability to understand others' states of mind.
Originally, Kanner (1943) suggested that the etiology 
of autism was "endogenous and that deficiencies in the 
biological system regulating the ability of autistic 
children to develop affective contact with others" result
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in social impairment (Mundy & Sigman, 1989, p. 3). In
Kanner's (1943) description of autistic children, he
offered that they "have come into the world with innate
inability to form the usual biologically provided affective
contact with people (Kanner, 1943, p. 250)." For example,
one 5 year-old autistic child was described as follows:
There was on his side, no affective tie to people.
He behaved as if people as such did not matter or 
even exist. It made no difference whether one spoke 
to him in a friendly or harsh way. He never looked 
at people's faces, (p. 227-228)
To this day, the social impairment in autism is probably
the most well-agreed upon symptom observed in the disorder.
At various times over the past 40 years, opinion has
shifted away from the social-affective and biological
nature of autism to other theoretical underpinnings. A
major shift occurred when the cognitive, perceptual,
vestibular, and linguistic disorders associated with autism
became the focus of study by Ornitz and Ritvo (1968),
Hermelin and O'Connor (1970), Frith (1972), and Rutter
(1978a). Here it was hypothesized that the autistic
individual's impairments in social relating were the result
of a more global disorder of cognitive processes having to
do with "an inability to create structures governed by
complex and flexible rules" (Hermelin & O'Connor, 1970, p.
217). For example, the deficits in social communication
observed in persons with autism were thought to be the
result of impairment in abstraction, symbolization and
memory functioning. However, this lack of flexible 
cognitive structure would account for the deficient social 
behavior often seen in other mentally disabled individuals 
as well. Thus, such cognitive inflexibility is a symptom 
observed in, but not specific to autism (Ricks & Wing,
1975) .
While research on the importance of cognitive aspects 
in the overall expression of autism continues (Baron-Cohen, 
Leslie, & Frith, 1985; Baren-Cohen, 1988), another shift in 
research emphasis has occurred. Interestingly enough, 
theory on autism has come full circle with that first 
espoused by Kanner (1943), as focus is once again on the 
social and affective deficits in autistic children.
Reviews by Rutter (1983), perhaps the champion of the 
cognition theory, and Mundy and Sigman (1989) admit that 
while cognitive/intellectual aspects are important in the 
expression of the disorder, the manifestation of cognitive 
deficits is "most pronounced" (Mundy & Sigman, 1989, p. 4) 
in those situations demanding the processing of emotional 
and social cues. Hence, proponents of an "affect theory" 
would postulate that disturbance in the neurobiological 
systems pertinent to social and emotional development is at 
the heart of the disorder (Fein et al., 1986; Hobson, 1989; 
Mundy & Sigman, 1989).
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Affect and Cognition Theories in Autism
A growing body of research by Hobson and colleagues 
has been concerned with social deficits in autism. Hobson 
(1989) has noted that Kanner's original formulation, which 
emphasized the autistic individual's disturbance of 
affective contact, is necessary and indeed pivotal to an 
understanding of autism. Through a programmatic line of 
study conducted over the years, Hobson has outlined a 
psychological theory of autism based on the premise that 
autistic children's disabilities in cognition, language and 
imaginative abilities stem from a central disability in 
"personal relatedness" (e.g., the autistic individual's 
abnormal affective contact with others). Hobson's (1989) 
"affect theory" is outlined in four proposals:
1. Autistic children lack such constitutional 
components of action and reaction as are necessary 
for the development of reciprocal personal relations 
with people, relations which involve feelings.
2. Such personal relations are necessary for the 
"constitution of an own and common world" with others.
3. Autistic children's lack of participation in 
intersubj ective social experience has two results 
which are especially important— namely, (a) a relative 
failure to recognize other people as persons with 
their own feelings, thoughts, wishes, intentions, and 
so on; and (b) a severe impairment.in the capacity to 
abstract and to feel and think symbolically.
4. The greater part of autistic children's 
characteristic cognitive and language disability may 
be seen to reflect either lower-order deficits that 
have a specially intimate relationship with affective 
and social development, and/or impairments in the 
social-dependent capacity to symbolize, (p. 23)
While Baron-Cohen (1988) has indicated that the 
"affect11 theory adequately predicts the results of 
impairments in emotion recognition in autistic individuals, 
he asserts that a more cognition-based theory would account 
for the pattern of impaired (e.g., perceptual role-taking 
or pretend play) and unimpaired social skills (e.g., those 
social skills which do not require attributing mental 
states such as beliefs and desires to others) seen in 
autism. This cognition-based theory has been termed 
"metarepresentation theory" and is based on the premise 
that autistic individuals have an inability to "attribute 
mental states with content to others" (Baron-Cohen, 1988, 
p. 392). This attribution has been termed a "theory of 
mind" (Premack & Woodruff, 1978). Here, it is postulated 
that one's beliefs about or concepts of the physical world 
might be referred to as "primary representat ions" while 
one's beliefs about another person's mental states are 
representations of other representations, or 
"metarepresentations." Hence, social skills or activities, 
which involve attributing mental states such as beliefs and
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desires to others would therefore be impaired due to 
central cognitive deficits seen at the core of autism. 
Perhaps future research will show that the most plausible 
theory of the nature of deficits in autism may be an 
integration of the cognition and social-affective theories. 
However, as a majority of the work associated with autistic 
children's recognition of emotions in others and 
self-expression of emotions has been conducted by 
proponents of an "affect theory," it is to these studies 
that we now turn.
Research on Social Impairment in Autistic Individuals 
The ability to initiate and maintain social 
interactions with others necessarily involves both the 
recognition and expression emotional states, information, 
and cues. Since both affective abilities are central to 
normal intersubjective awareness of feelings or mood states 
between individuals they will be discussed in turn. 
Recognition of Emotion bv Persons with Autism 
Considerable research on the appreciation and 
discrimination of human facial and bodily emotion by 
autistic individuals has as its impetus an early study by 
Langdell (1978). In introducing his work, Langdell cited 
the importance of such studies as Hutt and Hutt's (1970) on 
autistic "gaze avoidance" (i.e., the failure in autistic 
persons to look at others during interactions), and the 
work of Goldstein and Machenberg (1966), in which it was
found that normal children tend to find the upper half of 
the face (i.e., the eye area) more helpful than the lower 
half when recognizing peers in photographs. Using the 
findings of these studies as a springboard for inquiry, 
Langdell (1978) analyzed human facial recognition ability 
in autistic children and adolescents to determine if there 
were, in fact, differences in the way autistic individuals 
utilize the features of the human face to recognize others. 
In this study, subjects were asked to identify classroom 
peers from isolated facial features and inverted 
photographs. Using two age groups of autistic persons, 
two age groups of normal children, and two groups of non- 
autistic children with subnormal intelligence matched for 
mental age with autistic subjects, it was found that the 
normal and subnormal children found the upper portions of 
the face more useful for recognition, while younger 
autistic persons (mean age = 9.8 yrs.) relied more 
extensively on the lower facial features (e.g., mouth 
area). Older autistic children (mean age = 14.1 yrs.), 
conversely, tended to have a more "homogeneous" knowledge 
of the face, effectively using both the upper and lower 
regions when compared with their normal and subnormal 
counterparts. Furthermore, when subjects were presented 
with inverted facial photographs, older autistic children 
performed significantly better than the younger autistic 
children and controls.
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In interpreting such findings, Langdell (1978) 
discussed the possibility that if autistic children viewed 
the faces primarily as a visual pattern, and not as a 
social stimulus, it could be surmised that "one might find 
that the facial area from the mouth downwards is similarly 
easy to recognize as that from the eyes upward" (Langdell, 
1978, p. 265). Because autistic subjects regardless of age 
did not show a statistically significant difference in 
errors from the controls in their use of the facial area 
around the eyes to make discriminations, the author 
contended that such findings are inconsistent with Hutt and 
Hutt 's (1970) theory of gaze avoidance (e.g., which would 
hold that a substantial degree of knowledge of the eye 
region of the human face would be lost as the result of an 
active gaze avoidance in persons with autism). Finally, 
Langdell offered an explanation for the older autistic 
children's ability to excel, relative to other subjects, in 
their recognition of inverted faces. He explained that 
this ability was not due simply to a tendency to treat and 
recognize faces as "pure patterns" as opposed to "social 
patterns." Rather, this ability may have resulted from a 
difference in the "focal point" used when looking at faces. 
With such a "focusing hypothesis," it is assumed that while 
normal and subnormal subjects focus on the region of the 
eyes for making discriminations (and younger autistic 
persons focus on the mouth area), the normal and subnormal
subjects' recognition of faces would be more impaired when 
faces are inverted because this necessarily changes the 
visual pattern at their usual focal points (i.e., the 
eyes). Conversely, it is assumed that the results obtained 
with older autistic individuals occurred because they 
recognized all regions of the face equally well when in the 
normal upright orientation, but a shift in the orientation 
of the face would have little consequence for facial 
recognition due to their lack of reliance on any specific 
focal center. While one cannot dismiss the factor of 
varying degrees of pattern recognition abilities among 
normal and autistic individuals, as Langdell (1978) notes, 
the "possibly deviant attempts to discriminate social 
signals conveyed by the faces" (p. 265) (i.e., the younger
autistic individuals' reliance on the mouth region as 
compared to the eye region) is evidence to support a 
specific difficulty in the processing of emotionally-laden 
stimuli in autistic children.
Several other early studies (Jennings, 1973; Langdell, 
1981, 1982; Wolff & Barlow, 1979) have explored various 
aspects of impairment in social/facial recognition in 
autistic individuals. Jennings (1973) found that when 
autistic subjects were required to sort photographs of 
human faces, they were as proficient in their sorting as MA 
(mental age) matched normal children and mentally retarded 
children. However, if given a choice as to how to sort,
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they preferred to sort photographs based on another non- 
emotional salient cue (e.g., accessories such as hats), 
rather than on facial emotion (e.g., happy or sad) when 
compared with the matched controls. Although there 
appeared to be no difference between groups in the 
processing of affective cues, there was a distinct 
preference for the non-affective cues in autistic 
individuals. It was later pointed out by Ozonoff, 
Pennington and Rogers (1990) that since Jennings did not 
require subjects to sort among photographs of different 
persons displaying the same emotion (a more abstract task), 
the question can be raised as to whether the autistic 
subjects' apparent emotion recognition and sorting ability 
may have been based strictly on concrete, perceptual cues 
(e.g., sorting among the happy faces simply on the basis of 
the upward angular configuration of the mouth) rather than 
on the basis of an appreciation for the particular emotions 
displayed.
Wolff and Barlow (1970) obtained results indicating 
that autistic children used fewer emotional constructs than 
physical constructs when describing photographs of 
strangers. Physical constructs such as descriptions of 
clothes, background features, various aspects of the 
photography, or physique of the person, etc., were 
predominant in autistic children's descriptions of the 
pictures. When autistic subjects described pictures of
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their mothers, they increased their use of emotional 
constructs (e.g., describing how their mother felt), 
however, comment on her clothes, what activity she 
performed, or her physique were also included in the 
autistic children's descriptions. Nevertheless, such 
results are consistent with a specific performance type, 
not skill deficit, in the processing of affective and 
social stimuli. Additionally, the authors noted that the 
autistic children introduced more irrelevant comments in 
their descriptions of their mothers, were more 
stereotypically repetitive in their descriptions, and 
frequently commented on her clothes "suggesting that their 
appreciation of people is more detached or concrete or that 
they have difficulty with abstraction on the basis of 
visual image” (Wolff & Barlow, 1979, p. 42).
Langdell (1981; 1982) assessed autistic and 
nonautistic mentally retarded subjects' ability to sort 
photographs of "happy” and "sad" faces. Subjects were 
matched on age and general intelligence. When presented 
with photographs of whole faces or faces with the upper 
portion of the face covered (so that the mouth region was 
visible), both groups were able to sort by emotion.
However, when the lower half of the faces was covered (and 
hence, only the eye region was visible), the autistic 
children were much less proficient in sorting using the
emotional information inherent in the upper half of the 
face.
Again, such specific impairment in the ability to use 
information contained in the region of the eyes would be 
commensurate with the difficulties in processing of 
social/emotional stimuli in autism beyond that which might 
be anticipated simply in persons with mental retardation. 
That the autistic subj ects could sort faces by emotion when 
only the eyes were visible indicated that they were able to 
use some rudimentary information therein, but perhaps in a 
less efficient manner than nonautistic individuals.
Indeed, in his earlier work, Langdell (1978) quoted an 
autistic girl as having said, "I know people talk with 
their eyes, but I don't know what they are saying" (p.
266). Because the autistic child from birth displays more 
impairment in their verbal ability, focusing on the mouth 
area of another individual may be a compensatory way of 
using the visual cues produced during spoken communication 
to help extract meaning (perhaps emotional) from the 
auditory component of speech. This focus on the mouth 
region could certainly be maintained during the autistic 
child's early years when much of life's learning occurs.
In almost all cases verbal abilities remain impaired in 
autistic individuals throughout life (yet, they may become 
more "sociable" over time). But through experience, the 
individual may learn that non-verbal communication
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information which is primarily conveyed by the eye region 
is useful as well. The ability to read complex meaning 
into the eye region may still remain impaired to an extent 
that abstracting more specific forms of meaning such as 
emotional expressions or social cues are highly 
challenging. Hence, such impairment continues to result in 
the errors or deficiencies in emotion recognition observed 
in research or real-life settings with autistic persons.
Hobson (1982a, 1982b, 1986a) used a videotape-and- 
picture technique to assess autistic individuals7 ability 
to recognize facial and bodily aspects of emotion. 
Videotapes of emotional sequences were used because they 
were thought to capture more of the "aliveness" of 
emotional expression and were more similar to the 
requirements of everyday emotion recognition than the more 
"static” stimuli found in photographs of facial emotion. In 
one study, Hobson (1986a) had groups of autistic, normal, 
and nonautistic mentally retarded children matched on MA 
(mental age) view videotapes of various aspects of modelled 
emotional states. The "Emotions" videotape was composed of 
three separate sequences of differing aspects (i.e., 
gestures, vocalizations, and context) of the emotional 
states of happy, sad, angry, and scared. Thus, there were 
a total of 12 sequences given the three aspects and four 
emotional states. A "Things" control videotape was also 
used in which four non-personal objects were presented
under three qualitative conditions— movement, sound, and 
context (e.g., a blurred sequence of a train moving across 
the screen, a 10-second sound recording of a train, and a 
10-second pan across an empty railway station were 
representative of the three conditions, respectively).
After viewing videotapes, subjects were required to choose 
which one of five schematic drawings of facial emotion (the 
fifth was of a neutral face) corresponded to the emotion 
they had just seen on the videotape in the "Emotions” 
condition. Choice of one of the schematic drawings 
representing the non-personal object just viewed or heard 
was required in the "Things" condition. Although autistic 
and control subjects were accurate in choosing drawings of 
the non-personal objects corresponding to the videotaped 
cues, the autistic children were markedly impaired in 
selecting the appropriate facial emotion drawing to go with 
the videotaped gestures, vocalizations, and contexts 
characterizing the four emotional states. Additionally, 
those autistic subjects with the higher MA performed more 
successfully in the "Emotions" task. Although a 
statistically significant relationship was not found, 
autistic children with a higher degree of social impairment 
(as measured by the Children's Handicaps, Behavior and 
Skills Structured Interview Schedule) tended to show lower 
scores on the "Emotions" task.
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A second experiment described in the 1986a paper, 
undertaken a year later (but including only the autistic 
subjects previously tested), looked at these autistic 
children's ability to choose the facial emotion modelled in 
a videotape from an array of five photographs of facial 
emotion representative of the emotion in the videotape.
The results of the second experiment were concordant with 
those achieved one year prior indicating that even after 
previous exposure to a similar task with only a slightly 
different response format (i.e., using schematic drawings), 
impairment in the ability to recognize facial emotions was 
still evident.
In an extension of the 1986 study, using the same 
general format, Hobson (1986b) assessed whether autistic 
children would be impaired in choosing schematic drawings 
of gestures of emotions (i.e., hand and body positions 
representing "happy," "unhappy," "angry," and "afraid") to 
correspond with nonverbal emotional vocalizations on 
audiotape (e.g., a man's unhappy sighs and moans). He also 
measured whether they could match both schematic drawings 
of gestures to videotaped "live" facial expressions and 
videotaped gestures of emotion where the models' faces were 
masked. Subjects were autistic and nonautistic mentally 
retarded children matched on CA (chronological age) and 
their performance on a measure of "nonverbal intelligence," 
the Raven's Progressive Matrices (RPM, Raven, Court, &
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Raven, 1983). The autistic children were capable of 
matching schematic drawings of emotion-related gestures to 
the videotaped emotional gesture sequences. However, 
compared with the nonautistic mentally retarded children, 
the autistic children were significantly impaired in their 
ability to choose correct schematic drawings of gestures 
for audiotaped vocalizations and for videotaped facial 
expressions of emotion. Hobson (1986b) noted from the two 
1986 studies that the results, in summation, suggested 
that, "relative to nonautistic individuals of the same 
'nonverbal' intelligence, autistic children's disabilities 
are not limited to the recognition of any given mode of 
emotional expression, but extend to an impairment in 
coordinating emotionally expressive faces, gestures, and 
vocalizations" (Hobson, 1986b, p. 679).
Hobson (1986a, 1986b) has discussed the particular 
impairment that appears to be present in autistic 
children's emotion recognition ability and the nature of 
this emotion-related impairment in relationship to 
Langdell's (1978) findings. The fact that autistic 
children in all three studies were able to respond at above 
chance levels in either recognizing full facial photographs 
or parts of photographs of faces indicated that there was 
an appreciation of the faces at some level. Also, the 
autistic subjects' ability to assign schematic drawings or 
photographs of facial emotion to various emotion-related
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aspects of videotaped emotional sequences indicated that 
the stimulus materials had some meaning for them. However, 
their grasp of the emotional meaning was markedly impaired 
as indexed by their performance on the tasks. The question 
then arises whether task-specific factors unrelated to 
emotion recognition may have been problematic for the 
autistic children and led to the results of impairment in 
their matching the drawings and photographs to the 
videotape and audiotape sequences. The use of an elaborate 
screening/training procedure (discussed in Hobson, 1986a) 
would seem to rule against such task-specific factors. In 
the screening/training procedure, the autistic children 
were: (a) taught to match schematic drawings of five 
familiar objects (e.g., a dog, a car, a bird, etc.) to 
their corresponding "live" videotaped sequence; (b) taught 
to match schematic drawings of faces to four videotaped 
facial expressions of emotion; and (c) were given up to 
eight teaching trials in which their errors were corrected 
(otherwise subjects were not included in the study). 
Additionally, during Hobson's (1986b) study, all subjects 
were presented with a preliminary task in which they viewed 
a videotaped sequence of events and then three drawings 
were laid out in an order depicting the temporal sequence 
of the events in the videotape. The subject was then 
required to choose from an array of five schematic 
drawings, the one showing "what happened next" in the
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sequence. Only children who correctly picked the drawing 
of the scene that "happened next" for at least three out of 
the four videotaped sequences were included. Nine of the 
13 autistic children selected for the study performed this 
task without error, while 10 of 13 made at least three 
correct responses out of the four trials. The fact that 
the autistic children were capable of choosing the correct 
drawing to indicate what came next as a consequence of the 
videotaped sequences demonstrated that "they understood 
that the videotape sequences and the schematic drawings 
both represented people involved in meaningful events 
taking place over time" (Hobson, 1986b, p. 678). The 
performance of the autistic children selected for the study 
on both the elaborate screening/training condition and the 
preliminary testing procedures seems to indicate that they 
understood the types of task materials presented to them.
Further study by Hobson (1987) has revealed other 
aspects of autism-related deficits in the appreciation of 
socioemotional cues in two experiments. In Experiment 1, 
Hobson found that autistic children were impaired in 
correctly choosing between schematic drawings of the faces 
of a man, woman, boy, girl, or baby to appropriately 
accompany videotaped sequences of gestures, vocalizations, 
and contexts specific to adult and child models (in which 
the face of the model was masked) and which would be 
characteristic of the differences in age and sex of these
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individuals. For example, in the "context" category, 
subjects saw the masked persons engaging in various 
activities: a man sawing wood, a boy playing with toys, a
girl putting a doll to bed, and a woman putting on makeup. 
Subjects were required to match the schematic drawing of a 
face to the appropriate traditional age- and sex-related 
action being performed by the model in the gestures, 
vocalizations and context sections of this "People" 
videotape. A "Things" control videotape, similar to that 
used in Hobson's 1986a study, was also used. This 
contained non-human things (i.e., a bird, a dog, a car and 
a train) engaging in specific movements, sound sequences 
and contexts. Results of Experiment 1 indicated that while 
nonautistic normal and autistic children were essentially 
similar in their performance on the "Things" task (e.g., 
each of 17 autistic and 17 normal children achieved a total 
score of 9 out of 12 correct responses), autistic children 
produced statistically significant lower scores on the 
"People" task as compared with the near-ceiling performance 
of the normal children on this task. Also, autistic 
children performed poorer across all three sections of the 
"People" task in comparison with the performance of non­
autistic retarded children matched with them on CA and 
performance on the Raven's Matrices.
The same "People" task was performed one year later by 
15 of the autistic subjects (Experiment 2) who previously
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took part in Experiment 1. In Experiment 2, however, 
photographs of faces made from the actual persons in the 
"People" videotape, rather than schematic drawings, were 
used. Here again, results indicated that the autistic 
children made similar age-inappropriate, sex-inappropriate 
and age-and sex-inappropriate errors in choice of faces.
For the 15 autistic subjects who took part in both 
experiments, the same median score of 7 out of 12 correct 
responses was recorded on both occasions. Therefore, even 
when photographs, which would be considered "richer" in 
terms of the inherent human age and sex information (as 
compared with the more abstract representations inherent in 
a schematic drawing) were provided, autistic subjects 
persisted in making errors in matching based on age- and 
sex-related characteristics of the models.
A study by Weeks and Hobson (1987) confirmed findings 
previously reported by Jennings (1973) in which autistic 
children sorted photographs on the basis of a non-emotional 
cue or category. When presented with photographs of 
different human faces varying in sex, age, facial emotion, 
and type of hat, and given tasks instructions to simply 
sort between the photographs, most autistic subjects sorted 
on the basis of type of hat rather than on facial 
expression of emotion. This approach was in contrast to 
the majority of nonautistic children who sorted by facial 
expression before they sorted by type of hat. In fact,
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many of the autistic children neglected the expression of 
emotion altogether when sorting. As Hobson (1989) later 
pointed out, such findings suggest that "facial expressions 
of emotion are less salient, and probably less 
discriminable, for autistic than for nonautistic children" 
(p. 33). Alternatively, these findings may highlight the 
difficulty with cognitive flexibility that is often 
observed in autism. That the autistic subjects preferred 
to use a non-human or non-emotional set (such as type of 
hat) as a primary sorting strategy suggests perhaps the 
lack of saliency that human or emotional cues may have for 
them. Such a sorting strategy would also be consistent 
with research findings indicating that autistic individuals 
frequently focus on either irrelevant aspects of visual 
stimuli or excessively restricted stimulus cues in 
multicomponent visual array. This tendency has been 
referred to as stimulus overselectivity (Lovaas,
Schreibman, Koegel, & Rehm, 1971). Here the type of hat 
would be singled out to the relative exclusion of the 
richer and more obvious underlying broad categories of sex, 
age, or emotion. This focus on details which prevents an 
understanding of the relationship between events and their 
meaning is a frequently observed behavior in autism 
(Mesibov, 1992). In a sense, the autistic individual is a 
classic example of the person who "cannot see the forest 
for the trees."
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Finally, it cannot be dismissed that in the face of a 
categorizing task that requires a fair degree of individual 
organization or conceptualization skill, the autistic 
subject opts for the more parsimonious response and relies 
on a simple cue such as "hat" to guide their approach. To 
what degree this impairment is related to the autistic 
subject being overwhelmed by the nature of the task, unable 
to handle multiple forms of information (i.e., age-, sex-, 
emotion- and hat-related) all at once, simply impaired in 
his/her ability to abstract a category from a variety of 
single stimulus items, or any combination of the above, 
remains unclear.
In another experiment (Hobson, Ouston, & Lee, 1988a), 
autistic subjects and verbal MA matched nonautistic 
mentally retarded adolescents and young adults were 
presented with a task in which they were to identify facial 
emotion and identity in photographs of four faces (i.e., 
happy, unhappy, angry and scared). Stimuli were full 
facial photographs or modified faces in which various 
regions of the face were blanked out (e.g., the mouth 
region, and the mouth region and the forehead region) to 
provide a stepwise reduction in the cues available for 
emotion recognition. This provided three different forms 
of the face. All stimulus faces, regardless of the amount 
of face blanked out, were cut into an oval so that the hair
and ears of the individual appearing in the photograph were 
absent.
In the "Emotion" task, subjects sorted the full or 
modified faces photographs displaying the four emotions 
into their respective emotional category using "target" 
faces photographs of emotion. Target photographs were full 
facial and depicted a happy, an unhappy, an angry and a 
scared face. The target faces were photographs of an 
individual who did not appear among the stimulus faces. In 
the "Identity" task, the "target" faces were full facial 
photographs of four individuals (two male and two female) 
with neutral expressions but who appeared among the 
stimulus faces to be sorted. Subjects were required to 
sort the three types of stimulus faces into their proper 
identity using the target faces. Emotion was kept constant 
across blocks of trials such that subjects were presented 
first with stimulus faces showing all unhappy faces, then 
all happy faces, and so on.
Whereas the autistic subjects were at least as 
proficient as controls in matching photographs of full 
faces for emotions and identity, autistic subjects' emotion 
recognition proficiency (relative to their identity 
recognition ability) declined substantially when portions 
of the faces were blanked out in the modified stimulus 
faces. Nonautistic subjects continued to maintain 
relatively high levels of performance when the cues to
facial emotion and identity were reduced via the blanking 
out process. Hence, the findings provide evidence for a
qualitative difference in emotion recognition ability, as
compared to identify recognition, in the autistic
individuals relative to the their nonautistic counterparts.
An additional finding was that autistic subjects made a 
higher proportion of cross-sex errors in the tasks 
indicating a propensity towards failing to correctly 
categorize males and females solely on the basis of facial 
features.
When these results are considered in whole, the 
authors indicated that the findings suggest that autistic 
individuals probably do recognize something about another 
person's identity, but it is impossible to say with 
confidence how well they differentiate the sex of the 
person. Moreover, the results raise doubt as to whether 
autistic individuals can fully grasp the range of feelings 
that a person can facially express. Thus, they may be 
recognizing emotion in only a "partial" sense. This would 
be further evidence to suggest a specific emotion 
recognition impairment in autism. Interestingly, in a 
variation on the first experiment, when subjects were 
presented with the same stimulus faces (full and modified) 
in an upside down orientation, autistic subjects were 
superior in their recognition of identity and emotion 
relative to controls. Such results were similar to those
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seen by Langdell (1978), and suggest that autistic 
individuals were "employing processes or strategies that 
were different either in kind or in efficiency from those 
used by non-autistic subjects" (Hobson et al., 1988a, 
p. 451).
In a further extension of this work, Hobson, Ouston 
and Lee (1988b) studied autistic and nonautistic mentally 
retarded adolescents and young adults matched for age and 
verbal ability on another emotion matching task. Subjects 
were presented with two tasks in which they were to choose 
photographs of faces to accompany emotionally expressive 
voices and choose photographs of obj ects to accompany their 
sounds. Autistic individuals performed relatively less 
well on the emotion-matching task than on the corresponding 
nonemotional task. The autistic individuals were also less 
proficient and made more errors in the emotion-related task 
than did the control subj ects.
Several other recent studies have been undertaken on 
emotion perception and recognition in autistic individuals 
(Braverman, Fein, Lucci, & Waterhouse, 1989; Ozonoff, 
Pennington, & Rogers, 1990; Prior, Dahlstrom, & Lee- 
Squires, 1990). In the first of these, Braverman et al. 
(1989) addressed affective comprehension in children with 
pervasive developmental disorders (PDD) and in a comparison 
group of normal MA matched children. It was found that on 
three matching tasks— -matching photographs of obj ects,
faces (a man, a woman or child), and affects ("happy," 
"sad," "scared," and "mad") to target photographs— PDD 
children were impaired in their matching of affect relative 
to the normal controls. Furthermore, the PDD children were 
impaired in face and affect matching relative to their own 
performance on the object matching task. An additional 
finding was that social (both face and affect) matching 
tasks were correlated with mental age of the child, and 
behavioral measures of level of play (i.e., sensorimotor, 
functional, symbolic, substitutions, or imaginary) and 
socialization (mental age score on Socialization domain 
from Vineland Adaptive Behavior Scales).
Prior, Dahlstrom, and Lee-Squires (1990) compared 
performance between autistic children and normal verbal MA 
matched children when they were presented with Baron- 
Cohen's False Belief Test (Baron-Cohen et al., 1985) and a 
modified version of Hobson's (1986a) procedures. Results 
indicated that the autistic children's performance in all 
but one of the False Belief's conditions and on the 
"Emotions" task was similar with the normal controls. Such 
findings are not consistent with the results that either 
Hobson or Baron-Cohen have reported, and seem to indicate 
that this sample of autistic individuals showed neither a 
specific deficit in the perception of emotion nor a 
specific deficit on "theory of mind" tasks. Rather, the 
authors suggest that there may be a dependence between the
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ability to make both inferences as to what others are 
thinking and what they are feeling, and this dependence is 
highly influenced by verbal ability of the subj ects. Since 
the attainment of a certain level of verbal ability and 
verbal comprehension reflects a developmental process, it 
was argued that the children who did not exhibit a 
sufficient level of verbal comprehension were unable to 
succeed at the emotional perceptions and theory of mind 
tasks. A verbal MA of at least six year appeared to be the 
necessary (but not sufficient) lower bound for success on 
the tasks. Overall intellectual level cannot be discounted 
as an influencing factor either, since persons with lower 
general intellectual ability will often exhibit less well- 
developed verbal abilities and a higher degree of concrete 
thinking (and both emotion perception and theory of mind 
tasks seem to involve a measure of abstract thinking or 
reasoning ability). Prior et al. 's (1990) findings of an 
apparent shared dependence on verbal ability for performing 
emotion perception and theory of mind tasks is contrary to 
the view offered by Baron-Cohen (1988) in which it was 
hypothesized that the two abilities were independent of 
each other. Such discrepant findings, the authors argue 
simply point out the need for continued research in this 
area to determine "the necessary as well as sufficient 
cognitive attributes which allow some autistic children to 
succeed at these tasks" and to explore how autistic
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individual's performance will be "influenced by task, 
situation and response factors, which are as yet 
incompletely explored" (Prior et al., 1990, p. 599).
Finally, in another recent study, Ozonoff, Pennington, 
and Rogers (1990), presented results indicating that when 
autistic and normal children were matched on a measure of 
language development (Mean Length of Utterance, Hedrick, 
Prather, & Tobin, 1984), the autistic children did not show 
evidence of significant specific emotion perception 
deficits on four tasks: (a) an identity/emotion sorting
task, (b) a crossmodal processing measure like that 
utilized by Hobson (1986a), (c) a matching task which 
varied as to the degree of affect-laden stimuli presented, 
and (d) a 50-item expressive vocabulary questionnaire. In 
a second experiment, when the autistic children were 
matched with normal children on the basis of their 
performance on a non-verbal measure of mental age (the 
Leiter International Performance Scale; LIPS, Leiter,
1948), it was found that on only the identity/emotion sort 
and matching tasks, autistic children exhibited more 
difficulty in working with the affective states. Overall, 
given the weakness in findings in the two experiments, the 
authors concluded that the pattern of results suggests that 
impairment in affect perception abilities in autism "may 
not be primary, but may be a correlate or secondary 
consequence of a different, more fundamental disability in
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the social-affective realm" (Ozonoff et al., 1990, 
p. 358). Again, suggested as a possible alternative to a 
primary emotion perception deficit was the capacity to 
appreciate mental states of others or a theory of mind. 
Because the development of a theory of mind occurs at about 
the same time as the onset of autistic behaviors and 
symptoms, such a deficit would similarly have the potential 
to account for the degree impairments or features of 
dysfunctional social relatedness expressed in the disorder.
These more recent studies indicate that the future 
trend in research is likely to focus on the determination 
of the primacy of either cognitive or affective impairments 
in autism, or the interrelatedness of the two. It is, 
however, an incontrovertibly consistent finding in a 
majority of the studies on emotional perception by persons 
with autism that a relative impairment in the ability to 
identify and appreciate the feelings or emotions inherent 
in emotionally-laden presentations is observed. Given such 
a deficit, the supposition might be made that the 
expression of emotion by persons with autism would also 
show impairments or deviations from those seen in normals. 
Indeed, clinical observations and specific research seem to 
support this position.
Expression of Emotion bv Persons with Autism
In clinical descriptions of autistic persons, Ricks 
and Wing (1975) suggested that autistic children tend to
only display extremes of emotion in facial expressions and 
do so in a manner which is inappropriate for the social 
situation and for their age. Ricks (1975) has shown how in 
response to situations of (a) frustration, (b) greeting,
(c) requesting, and (d) pleased surprise, autistic 
children's vocalizations are highly idiosyncratic and 
markedly unlike nonautistic children. Langdell (1981) 
reported that autistic children were rated as "poor" by 
judges in their ability to make faces expressing 
"happiness" and "sadness." An observational study by 
Attwood (1986) revealed that autistic children did not make 
any gestural expression of emotion in interactions with 
peers compared with nonautistic children. Results 
indicated that while normal and Down's Syndrome children 
showed dietic (attention directing), instrumental (goal 
regulating) and expressive (social-affective) gestures, the 
autistic children only displayed the dietic and 
instrumental gestures. Snow, Hertzig, and Shapiro (1987) 
found that autistic preschool children were characterized 
as making less frequent positive emotional expressions when 
in social contexts with adults than did nonautistic 
mentally retarded children matched for mental and 
chronological age. It was noted that even when these two 
through four year-old autistic children did exhibit 
positive affect, it was less likely to be directed towards 
a social partner.
Kasari, Yirmiya, Mundy, and Sigman (1986) measured 
facial expression of eight autistic children during 
interactions with an experimenter. Comparison groups of 
MA-and CA-matched mentally retarded children and MA-matched 
normal children were also assessed. Using Izard's (1979) 
facial affect rating system, it was found that the autistic 
children displayed significantly more "blends" of facial 
emotion, thus, compromising the clarity of the expressed 
facial emotion. ["Blends" were defined as ambiguous 
affective expressions in which two or more expressions of 
affect were presented together]. Furthermore, the ratings 
of the facial emotions produced by the autistic children 
identified blends in which emotions that were disparate in 
hedonic tone (such as anger and enjoyment) were exhibited 
in the same facial expression. Another study, by the same 
group of researchers (Yirmiya, Kasari, Sigman, & Mundy, 
1989), found that autistic children spend significantly 
more time displaying negative emotions and incongruous 
blends of emotions even in positive, pleasurable situations 
when compared with developmentally matched mentally 
retarded children and normals.
In a recent study, Dawson, Hill, Spencer, Galpert, and 
Watson (1990) found that while autistic children smiled 
with a frequency and duration equal to that of 
developmentally matched normal children, the autistic 
children's smiles were less frequently paired with
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sustained eye gaze towards their mothers, and they were 
less likely to smile in response to their mother's smiles. 
Additionally, the fact that mothers of autistic children 
were observed to display fewer smiles overall and were less 
likely to respond to their autistic child's smiles suggests 
that "the autistic child's unusual affective behavior may 
negatively effect the behavior of others" (Dawson et al,. 
1990, p. 336).
Finally, Macdonald et al. (1989) measured affect 
recognition and emotional expression ability in high 
functioning autistic adults and a comparison group of 
normal adults matched for nonverbal IQ. Here it was found 
that relative to normals, the autistic adults performed 
worse in recognition of emotional speech, in recognition of 
facial emotion, in vocal productions of emotion, and in 
production of facial expressions of emotion (i.e., autistic 
were rated as more "odd" looking and "less accurate" in 
their production of facial expressions of emotion). Even 
when differences in nonverbal IQ were statistically 
controlled, the deficits were still evident. Such a 
finding, the authors noted, "suggests that previous 
findings of difference between autistic children and 
controls on such tasks represent, not simply a 
developmental lag, but a facet of persisting socio- 
emotional deficit that is relatively independent of
chronological and mental age" (Macdonald et al., 1989, 
p. 874).
In conclusion, such clinical and experimental studies 
are in general agreement and as Hobson (1989) has said, 
"facial expression, gestures and vocalizations expressive 
of emotion are probably abnormal and often idiosyncratic in 
autistic children" (Hobson, 1989, p. 32). Additionally, the 
finding that autistic persons "appear to lack a readiness 
to perceive intraindividual coordination of affective 
expression in others" (p. 34) seems to support the view 
that autistic individuals are generally not adept at 
apprehending the normally coherent patterns of feelings and 
actions or cues to these feelings or actions that occur 
between people in a variety of social contexts.
Rationale for the Proposed Study
Given the results of research on social impairment in 
autistic individuals, there appears to be overwhelming 
evidence that deficits exist in both the identification of 
others' emotions and the expression of their own emotions. 
Despite these findings, further inquiry into these two 
areas would help to fill in some gaps that are missing in 
the literature and which remain worthy of study. First, 
while the studies by Hobson (1986a,* 1986b) have looked at 
autistic children's appraisal of specific gestures, 
vocalizations and contexts associated with the four major 
emotions (i.e., happiness, sadness, anger and fear), the
faces of the models in the videotaped sequences were 
masked. Although such a procedure is essential for 
isolating the three specific variables targeted in the 
studies, such emotional sequences are in a sense 
"unrealistic" in that the majority of social interaction 
and affect appreciation engaged in during day to day 
activities is done face to face. To date, no researcher 
has reported findings on perhaps the most fundamental of 
presentations— whether autistic children exhibit difficulty 
in identifying facial emotion in videotaped sequences in 
which the face is openly presented, unobscured and "non- 
static" (as compared with photographs of facial expressions 
of emotion). Static "snapshot" presentations of facial 
emotion might arguably be inconsistent with the 
contextually divergent, yet changing and animated character 
of facial emotion presented in real life situations. The 
use of videotaped stimulus presentations in which frontal 
views of modeled facial expressions of emotion are 
expressed by a person speaking contextually relevant verbal 
content (i.e., which is consistent in emotional tone with 
the facial expression) would allow study of autistic 
individuals' ability to pick out emotion in relatively 
"life-like" stimulus presentations. Additionally, 
production of the facial expressions following an initial 
nonemotional blank face expression exhibited by the model 
(a "pre-expression period") will allow the subject to
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observe the full range of motion, muscular shift, and 
temporal sequence involved in the production of basic 
facial emotion. Considering that day-to-day social 
interaction requires active observation, recognition and 
interpretation of rapidly changing facial emotions and 
relevant verbal content, these stimulus presentations 
permit study of perhaps the simplest and purest forms of 
human emotional expression. The implications of such 
research would be that if autistic children are found to be 
deficient in their ability to identify basic emotion in 
such realistic presentations relative to nonautistic 
children, then it could be argued that they have a true 
deficiency in the recognition of basic emotion which is 
fundamental to interpersonal interaction (i.e., the viewing 
and appreciation of emotional tone in another human being). 
If a "breakdown” in the ability to identify simple emotion 
is observed here, then it would not be difficult to 
understand why autistic persons exhibit the socio-emotional 
deficiencies so often observed in more complex interactions 
which may be further compounded in the degree of emotional 
latitude by situational, contextual or personal factors.
Secondly, there has not been research studying at the 
accuracy of autistic children's ability to produce facial 
expressions of all four of the major emotions recognizable 
in early life (happiness, sadness, anger and fear).
Whereas Langdell's unpublished (1981) study required
autistic subjects to make only "happy" and "sad" faces, 
this study will go one step further by examining autistic 
children's' ability to make the two other basic facial 
emotions of "fear" and "anger." This study would then 
provide more extensive information on the emotion- 
expression abilities of autistic children than Langdell's 
(1981) study. In the only other published study requiring 
autistic subjects to model the four facial expressions of 
emotion, Macdonald et al. (1989) used only high functioning 
autistic adults as subjects. Hence, the present study is 
important because it will be the first to examine the 
relative proficiency and accuracy of production of basic 
facial emotions in autistic children. The ability of 
autistic children to produce "correct" emotions is highly 
relevant to how others (most importantly caretakers, direct 
care staff, and clinicians) relate to the child. While 
appropriate and effective interpersonal interaction 
requires one to recognize and understand another's feelings 
or expressions, persons interacting with autistic children 
may find it hard to recognize what the autistic child is 
feeling or trying to communicate via facial expression. As 
Watson and Marcus (1988) have noted, the "expressionless 
face" often characteristic of young autistic children or 
the facial expressions that are "at odds" with what is 
expected in a certain situation, place the autistic child
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at a "disadvantage in eliciting and maintaining interaction 
with others" (p. 281).
The assessment of how well other individuals recognize 
facial emotion in autistic children has implications for 
interpersonal interactions with the autistic child. 
Discovering the degree to which others can "correctly" 
identify autistic children's facial expressions of emotion 
and the degree to which such expressions are viewed as 
"odd" will provide information about how the autistic child 
presents himself and how social interactions with autistic 
individuals can be potentially adversely affected (i.e., 
the autistic child's emotions could be misinterpreted). 
Again, this has implications for suggesting another 
potential factor that may be operating in poorer social 
interactions between autistic individuals and others 
charged with their care. Ratings made by college students 
of the facial expressions of emotion produced by autistic 
and nonautistic subjects, and in which the diagnosis of the 
child is unidentified, will provide an objective measure of 
how well the autistic children can produce the facial 
expressions of emotion and where qualitative differences 
from nonautistic children lay.
Exploration of autistic children's ability to identify 
the emotion inherent in audiotaped verbalized emotional 
sequences would assess the other main component of 
emotional expression, that of vocal emotional expression.
Mesibov, Troxler, and Boswell (1988) have indicated that 
one characteristic deficit in autism is an inability to 
process auditory information relative to visual 
information. Based on such information, it might be 
assumed that the identification of aurally encountered 
emotional tone would be more difficult than visually 
encountered emotional tone given that the latter would 
provide inherently more emotionally-relevant information 
(i.e., cues as to what the person is feeling based on an 
expressive moving face, emotionally-laden content 
consistent with the facial expression, etc). Hence, the 
present study will examine emotion identification ability 
in stimuli presented in a visual plus aural modality versus 
an aural-only modality.
Finally, there has been only one study (Hobson, 1986a) 
that has validated the emotional materials used in the 
assessment of autistic children's recognition of basic 
emotions. Hobson (1986a) had normal adults rate the facial 
expressions presented on videotape as to the emotions being 
represented. The present study will goes several steps 
further in advancing the literature by obtaining ratings by 
both normal adults and children (who are the same age as 
the subjects) and by obtaining ratings on all four of the 
major stimulus materials employed— audiotaped emotion 
sequences, videotaped emotion sequences, schematic drawings
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of emotion, and emotional sentences to be used in the 
production of facial expressions of emotion task.
A particular goal of the present study will be to 
improve the methodology for investigating autistic 
children's emotion recognition and production ability.
This will be undertaken through (a) use of socially 
validated stimulus materials, (b) a preliminary 
inclusionary task for emotion recognition ability, (c) no 
teaching trials for subjects making errors in identifying 
emotions prior to beginning the study proper (to obtain a 
"purer" assessment of the subjects' emotion recognition 
abilities), (d) very basic emotional sequences presented on 
audiotape and videotape containing emotionally and 
contextually-relevant verbal content, and (e) keeping 
raters of the subjects' facial expressions blind as to the 
number of times a particular emotion is presented during 
the ratings procedure. It is hoped that a more stringent 
measure of the autistic children's emotion recognition and 
production abilities will be obtained through addition of 
these methodological controls.
A secondary goal will be to address the clinical 
utility of this improved procedure for establishing basic 
emotion recognition and production ability in autistic 
children. An attempt will be made to relate the specific 
findings of the present study to general social-affective 
impairment in autism by illustrating how interpersonal
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interactions between the autistic individual and those 
charged with his care may be effected. Additionally, 
suggestions will be made on how the current assessment 
procedure might be utilized in clinical work with autistic 
children and/or in the instruction of improved recognition 
of basic emotion in an attempt to remediate the 
consequences of these impaired interpersonal interactions.
The present study will test a number of hypotheses 
concerning autistic children's ability to recognize and 
produce facial and verbal emotional expressions. These 
include:
1. Children with autism should exhibit an overall deficit 
relative to nonautistic normal IQ and mentally retarded 
children in matching to sample both expressions of the 
four basic emotions presented facially (with 
emotionally appropriate verbal content) and verbally 
alone.
2. Children with autism should have greater difficulty in 
making correct identifications of the verbal 
expressions of basic emotion than in making 
identifications of facial expressions of emotions with 
emotionally relevant verbal content (i.e, visual plus 
verbal information).
3. Autistic children should exhibit a poorer ability to 
produce facial expressions of the four major emotions 
identified early in life relative to chronological
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age-matched, intellectually-matched, and sex-matched 
normal and mentally retarded children.
4. Children with autism should be rated by undergraduate 
college student raters as more "different” than 
normal and mentally retarded children in their 
production of the four basic facial expressions of 
emotion.
5. Raters should make fewer "correct" identifications of 
the autistic children's intended expressions of 
emotion relative to normal and mentally retarded 
children's intended expressions of emotion because the 
former subjects' facial expressions of emotion are 
predicted to be more "uncharacteristic" of normal 
facial expressions of emotion in general.
6. Ratings of autistic children's "preciseness" (i.e., the 
rating of how good a match the child's facial 
expression of emotion is to the actual emotional label 
subsequently provided the raters) in making facial 
expressions of emotion should be judged to be "poorer” 
than normal and mentally retarded children's.
If a deficiency is observed in autistic children's 
ability to identify facial emotions with accompanying 
emotionally appropriate verbal content in relatively simple 
presentations, these findings should offer additional proof 
for supporting the "affect theory" given that the children 
are presented with stimuli rich in emotional cues (i.e.,
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facial expressions, verbal content, and contextually- 
relevant cues). One might assume that with deficits in 
either or both the appreciation/identification of others' 
facial emotional or verbal emotional expression, the 
autistic individual's appraisal of others' feelings or 
states of mind would be hampered to a substantial degree. 
To what extent such deficient comprehension of emotion in 
others may be the cause of or is associated with 
dysfunctional emotional expression (or vice versa) in the 
autistic individual may be unanswerable given the "chicken 
or the egg" nature of the relationship between emotion 
identification and expression deficits. That is, does the 
autistic individual exhibit difficulty in expressing 
emotions because of a central neurological, biological or 
developmental deficit, or because he has a poor ability to 
identify emotions in others, which has prevented him from 
developing the capacity to do so through modeled instances 
of emotional states? While this issue may be addressed in 
future studies, current research on the validity and 
replication of specific social impairments in autism needs 
to demonstrated. It is hoped that the proposed study will 
be able to add to the current literature in these respects.
CHAPTER 3 
METHOD
Recruitment of Autistic Subjects and Nonautistic Comparison 
Sample
All autistic children between the ages of 8 and 16 who 
had been evaluated between the years of 1981 and 1991 
(i.e., 99 children) at the Chapel Hill TEACCH Clinic in 
Chapel Hill, NC were considered for this study. All 
children seen at the TEACCH Clinic had gone through an 
extensive diagnostic evaluation which included 
psychoeducational and diagnostic testing using either the 
Psychoeducational Profile (PEP; Schopler & Reichler, 1979), 
the Psychoeducational Profile-Revised (PEP-R; Schopler, 
Reichler, Bashford, Lansing, & Marcus, 1990), the Autism 
Diagnostic Observation Scale (ADOS; Lord, Rutter, Goode, 
Heemsbergen, Jordan, Mawhood, & Schopler, 1989), plus the 
Childhood Autism Rating Scale (CARS; Schopler, Reichler, & 
Renner, 1986); psychological testing using any of a number 
of standardized intellectual ability measures including the 
Wechsler Preschool and Primary Scale of Intelligence- 
Revised (WPPSI-R; Wechlser, 1989), Wechsler Intelligence 
Scale for Children-Revised (WISC-R; Wechsler, 1974), the 
Merrill-Palmer Scales of Mental Tests (Stutsman, 1948), the 
Bayley Scales of Infant Development (Bayley, 1969), the 
McCarthy Scales of Children's Abilities (McCarthy, 1972); 
adaptive behavior functioning assessment using the Vineland
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Adaptive Behavior Scales (Sparrow, Balia, & Cichetti,
1984)7 parent interview; direct observation; and a 
pediatric medical consultation.
Diagnosis of autism was based on the child's past and 
current developmental history; presenting behaviors; 
Childhood Autism Rating Scale scores reflecting the 
presence of specific behaviors manifest in autism; an 
overall clinical rating of the degree of autism based on a 
one to four point scale; fulfillment of DSM-III or 
DSM-III-R criteria for autism (depending upon years in 
which diagnosis was made); and an agreement on diagnosis of 
autism between three or more diagnosticians present at the 
evaluation.
A search of the clinic files was undertaken for 
children diagnosed as autistic at the TEACCH Clinic. 
Children who fell in the 8 to 16 year age range as of 
October 1991 were considered for the study. This search 
produced a list of 99 possible children. Children 
diagnosed as pure language disordered or specific language 
disordered, visually impaired, hearing impaired, or 
mentally retarded without a concurrent diagnosis of autism 
were excluded from this list. Response letters describing 
the study and the tasks the subjects would be asked to 
perform were sent to all parents of children on this list. 
Follow-up telephone calls were made to parents of children 
who had not returned the response letter by the designated
date to assess their interest in having their child take 
part in the study. Response by mail and telephone follow- 
up yielded a group of 27 autistic children (25 males and 
two females) whose parents agreed to their participation in 
the study.
Before a child was selected to participate as a 
"subject" in the study, he was required to complete a set 
of 10 practice trials of emotion identification using five 
schematic drawings of emotion (i.e., "happy" face, "sad" 
face, "no emotion" face, "scared" face, and "angry" face). 
To be included in the study, it was necessary for the child 
to correctly identify 8 out of 10 facial emotions from the 
schematic drawings, hence, exhibiting 80% accuracy in 
facial emotion identification. This inclusion task was 
required of all potential subjects to establish that they 
did have the concepts of "happiness," "sadness," "fear," 
"anger," and "neutral" emotion prior to being included in 
the study. Children who did not meet the inclusion 
criterion (i.e., had seven or less correct identifications 
of emotion) were not included in the final study. (This 
preliminary testing step is outlined in detail in the 
Method section of the manuscript).
Seven (six males and one female) of the 27 autistic 
children were unable to perform the emotion identification 
task in the preliminary testing step of the study and 
subsequently were not included in the study. The two other
autistic children were not included in the study based on 
their parents' decision. This left 18 male autistic 
children who were able to perform the preliminary testing 
step and who were included as subjects in the final study.
A comparison sample of 18 normal IQ and 
mentally retarded nonautistic male children, matched with 
the autistic subjects on chronological age and intellectual 
level, was obtained through families known to the 
experimenter or through the Chapel Hill/Carrboro City 
Schools System. Children of normal intelligence were 
recruited through families from a local church or from 
families in which one parent worked as registered nurse at 
the Durham Regional Medical Center in Durham, NC. Children 
with mental retardation were recruited through four EMH 
(educably mentally handicapped) classrooms in the Chapel 
Hill area. EMH classrooms were in two elementary schools, 
one middle school and a senior high school. Children in 
the comparison sample from the EMH classrooms were 
recruited by letters sent home to their parents describing 
the study and by then obtaining parental written consent 
for their child's participation in the study. Information 
as to the nature of the study and the expected benefits 
from research in this area was provided and any questions 
were answered through phone contact and personal 
communication with the parents.
Two nonautistic children with normal intelligence 
whose parents agreed to their participation in the study 
were not included in the final study because their measured 
intelligence was significantly greater than their age- 
matched autistic counterpart. As a result, an additional 
two nonautistic children who did match the autistic 
counterpart on age and intellectual level were recruited 
and included in the study. All normal/mentally retarded 
children recruited for the study passed the preliminary 
testing step of emotion recognition using the schematic 
drawings.
Informed Consent
All children who participated in the study had their 
parents' prior informed consent to do so. Parents were 
given information about the study through the descriptive 
response letters, through phone contact and/or personal 
communication. Benefits and risks of participating in the 
study were discussed with the parents prior to obtaining 
informed consent. A consent form was signed by one of each 
child's parents before the child was allowed to take part 
in the study. A copy of the consent form for the study can 
be found in Appendix A.
Autistic Sample
Autistic subjects ranged in age from 103 months (8.6 
years) to 198 months (16.5 years) with a mean chronological 
age of 146.3 months (SD = 33.59) or 12.2 years (SD = 2.79).
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Intelligence scores for the autistic subjects ranged from 
an IQ of 54 to an IQ of 113 with a mean IQ score of 79.94 
(SD =18.62) on standardized measures of intellectual 
functioning. Vineland Adaptive Behavior Scale Adaptive 
Behavior Composite (ABC) Scores for the autistic subjects 
ranged from 35 to 82 (Standard scores with M = 100, SD =
16) with a mean Vineland ABC score of 55.5 (SD = 12.85).
Following DSM-III-R criteria, eight of the autistic 
subjects were in the Mentally Retarded range of 
intellectual functioning (seven mild mental retardation and 
one moderate mental retardation), three were in the 
Borderline range, one was in the Low Average range, four 
were in the Average range, and two were in the High Average 
range. All autistic subjects were verbal. Of the 18 
autistic subjects, nine were enrolled in self-contained 
autistic classrooms. The remaining nine subjects were 
mainstreamed into regular public school classrooms and 
received varying amounts of resource aid. A breakdown of 
the autistic subjects' ages, intelligence scores, Adaptive 
Behavior Composite Scores, and intellectual levels is found 
in Table 1.
Standard scores for the autistic subjects on the three 
domains of the Vineland (i.e., Communication, Daily Living 
Skills and Socialization) were as follows: Communication
Domain standard scores ranged from 41 to 103 with a mean of 
64.8 (SD = 15.31). Daily Living Skills Domain standard
Table 1
Autistic Subjects bv Age and Intellectual Level
No.
Age
(mos/yrs) IQ Score VABS Intellectual Level
1 103/ 8.68 60 43 Mild MR
2 108/ 9.09 104 65 Average
3 110/ 9.2 69 39 Mild MR
4 113/ 9.4 59 46 Mild MR
5 114/ 9.5 80 56 Borderline
6 117/ 9.89 95 64 Average
7 119/ 9.9 69 82 Mild MR
8 122/ 10.2 54 67 Moderate MR
9 142/ 11.8 113 54 High Average
10 156/ 13.0 86 35 Low Average
11 160/ 13.3 91 51 Average
12 163/ 13.6 68 77 Mild MR
13 166/ 13.8 112 54 High Average
14 169/ 14.1 61 39 Mild MR
15 187/ 15.6 74 49 Borderline
16 191/ 15.9 84 58 Borderline
17 195/ 16.3 96 63 Average
18 198/ 16.5 64 58 Mild MR
Note; VABS = Vineland Adaptive Behavior Composite (ABC)
scores ranged from 20 to 92 with a mean of 58.7 (SD = 
18.28). Socialization Domain standard scores ranged from 
34 to 93 with a mean of 56.4 (SD = 14.57).
Childhood Autism Rating Scale (CARS) scores from the 
subjects' initial diagnostic evaluations ranged from 27.5 
to 35.5 with a mean total CARS score of 30.9 (SD = 2.60). 
Overall, clinical rating scores made by the clinical 
director based on information from the CARS and the 
behavioral observations made at initial diagnosis were used 
to define the subjects' degree of autism. Clinical ratings 
at initial diagnosis were made using a one to four-point 
scale where 1 = no autism, 2 = mild autism, 3 = moderate 
autism and 4 = severe autism. In addition to the four 
ratings, the midpoints (i.e., 1.5, 2.5 and 3.5) between the 
four categories were used when the child's behavior 
appeared to fall in between the 4 categories. Clinical 
ratings of the degree of autism present at initial 
diagnosis ranged from 1.5 to 3.5 with a mean of 2.27 
(SD = .46). Of the 18 autistic subjects, 10 were rated as 
functioning in the "mild" range of autism at initial 
diagnosis, six in the "mild-moderate" range of autism, one 
in the "moderate" range of autism, and one in the 
"moderate-severe" range of autism. The autistic subjects' 
Vineland Domain scores are found in Table 2. Childhood 
Autism Rating Scale total scores at initial diagnosis,
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Table 2
Autistic Subjects' Vineland Domain Scores
No. Communication Daily Living Skills Socialization
1 46 41 54
2 103 54 56
3 51 73 39
4 60 36 55
5 68 57 57
6 85 54 69
7 80 82 93
8 64 62 60
9 79 38 59
10 53 20 42
11 65 55 46
12 74 80 86
13 68 59 49
14 41 52 34
15 50 55 53
16 60 77 52
17 57 92 56
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No. CARS Score Clinical Rating Level of Autism
1 32.0 2.0 Mild
2 30.5 2.0 Mild
3 35.5 2.5 Mild-Moderate
4 28.0 1.5 Mild
5 28.5 2.0 Mild
6 28.5 2.0 Mild
7 35.0 3.0 Moderate
8 34.5 3.5 Moderate-Severe
9 32.0 2.5 Mild-Moderate
10 29.0 2.0 Mild
11 32.0 2.5 Mild-Moderate
12 30.0 2.0 Mild
13 27.5 2.0 Mild
14 32.5 2.0 Mild
15 32.0 2.5 Mild-Moderate
16 28.5 2.5 Mild-Moderate
17 28.0 2.0 Mild
18 33.5 2.5 Mild-Moderate
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clinical rating scores, and levels of autism for the 
autistic subjects are found in Table 3.
Comparison Sample
Ages of the normal/mentally retarded children in the 
comparison sample ranged from 96 months (8 years) to 199 
months (16.6 years) with a mean chronological age of 148.2 
months (SD = 35.87) or 12.4 years (SD = 2.98). Age of 
children in the comparison sample was matched to within +/- 
1.5 years of age with their autistic counterparts. In only 
five of the matched pairs did the difference between an 
autistic subject and normal/mentally retarded subject's age 
exceed one year, with the maximum being 16 months 
difference.
Intelligence scores for the normal/mentally retarded 
sample ranged from an IQ of 46 to an IQ of 119 with a mean 
IQ score of 80.4 (SD = 23.38). Vineland Adaptive Behavior 
Composite Scores for the normal/mentally retarded sample 
ranged from a standard score of 49 to a standard score of 
106 with a mean standard score of 73.5 (SD = 18.41). 
Standard scores for the normal/mentally retarded subjects 
on the three domains of the Vineland were as follows: 
Communication Domain standard scores ranged from 47 to 103 
with a mean of 75.4 (SD = 20.23); Daily Living Skills 
Domain standard scores ranged from 56 to 104 with a mean of 
79.7 (SD = 16.16); and Socialization Domain standard scores 
ranged from 49 to 106 with a mean of 76.0 (SD = 17.87).
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By DSM-III-R criteria, seven of the nonautistic 
comparison subjects were in the Mentally Retarded range of 
intellectual functioning (five mild mental retardation and 
two moderate mental retardation), four were in the 
Borderline range, one was in the Low Average range, three 
were in the Average range, and three were in the High
Average range. All normal/mentally retarded subjects were
verbal and were enrolled in regular classrooms or EMH 
classrooms with various types of resource aid. A breakdown 
of the normal/mentally retarded subjects' ages, 
intelligence scores, Adaptive Behavior Composite Scores, 
and intellectual levels is found in Table 4.
Normal/mentally retarded subjects' domain standard scores 
for the three domains of the Vineland are found in Table 5.
T-tests were used to ensure that a good match based on 
age and intelligence scores was achieved between the 
autistic and comparison subject groups. For age, a t-test 
showed that there was not a significant difference between 
the ages of the autistic subjects (M = 146.3 mos.,
SD = 33.59) and the comparison subjects (M = 148.2 mos.,
SD = 35.87), t (34)= -0.17, p < .87. Likewise with IQ 
scores, there was not a significant difference between the 
intelligence scores of the autistic subjects (M = 79.9,
SD = 18.63) and the normal/mentally retarded subjects (M =
80.4, SD = 23.39), t (34)= -0.06, p < .95.
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Table 4
Normal/Mentally Retarded Subjects by Age and Intellectual 
Level
Age
No. (Mos/Yrs) IQ Score VABS Intellectual Level
1 96/ 8.0 59 53 Mild MR
2 120/ 10.0 104 96 Average
3 104/ 8.7 70 62 Mild MR
4 129/ 10.8 57 76 Mild MR
5 98/ 8.2 88 74 Low Average
6 125/ 10.0 109 95 Average
7 119/ 9.9 61 56 Mild MR
8 108/ 9.0 49 53 Moderate MR
9 151/ 12.6 119 90 High Average
10 173/ 14.4 83 80 Borderline
11 161/ 13.4 95 94 Average
12 168/ 14.0 52 49 Moderate MR
13 164/ 13.7 112 91 High Average
14 184/ 15.3 71 73 Borderline
15 187/ 15.6 71 61 Borderline
16 199/ 16.6 80 66 Borderline
17 186/ 15.5 112 106 High Average
18 196/ 16.3 58 49 Mild MR
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Table 5
Normal/Mentally Retarded Subjects7 Vineland Domain Scores
No. Communication Daily Living Skills Socialization
1 62 56 56
2 98 102 94
3 67 67 61
4 66 86 87
5 85 74 81
6 100 97 93
7 53 65 64
8 48 62 62
9 103 86 90
10 84 81 91
11 95 91 96
12 47 56 57
13 93 99 89
14 75 89 72
15 60 90 49
16 71 66 70
17 103 104 106
18 47 64 50
75
Significant differences, however, were seen between 
the two groups based on overall Vineland ABC scores and on 
all three of the Vineland domain scores. For Vineland ABC 
scores, significantly higher standard scores were seen for 
the normal/mentally retarded subjects (M = 73.5, SD =
18.41) than for autistic subjects (M = 55.5, SD = 12.85), 
t (34) = -3.40, p < .0017. For Vineland Daily Living 
Skills standard scores, significantly higher standard 
scores were seen for the normal/mentally retarded subjects 
(M = 79.7, SD = 16.17) than for the autistic subjects (M = 
58.7, SD = 18.28), t (34) = -3.64, E < -0009. For Vineland 
Socialization standard scores, significantly higher scores 
were seen for the normal/mentally retarded subjects (M = 
76.0, SD = 17.88) than for the autistic subjects (M = 56.4, 
SD = 14.57), t (34) = -3.60, e  < .0010. Vineland 
Communication standard scores were closest for the two 
groups. However, the normal/mentally retarded subjects'
(M = 75.4, SD = 20.23) standard scores were still 
significantly higher than those of the autistic subjects 
(M = 64.8, SD = 15.31), t (34) = -1.76, £ < -0865.
Stimulus Materials
Verbal Expressions of Emotion Audiotape 
Audiotape recordings of a male and female voice 
verbalizing a passage reflecting the four emotions of 
"happy," "sad," scared," and "angry" and a "no emotion" 
presentation were made for the audiotape condition. The
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present investigator and a female assistant served as 
actors and spoke prepared passages while varying their 
verbal emotional expression to represent the four emotional 
and one non-emotional passages. The "no-emotion" passage 
required the actor or actress to speak the prepared passage 
with no voice inflection or emotional intent. Two passages 
were recorded for each emotion, one by the actor and one by 
the actress. Hence, a total of 10 passages were recorded 
on the audiotape. The order of the emotions presented on 
the audiotape was randomly determined prior to recording 
and the order alternated between the female and male 
voices.
Verbal content of the passage was consistent with the 
emotion being expressed, reflecting either a happy, sad, 
scared, angry or neutral occurrence or situation. Passages 
ranged in length from four to seven words to limit the 
amount of verbal material the children had to process. The 
total recorded length of the ten audiotape passages was 1 
minute and 50 seconds. The emotion passages averaged 
approximately 3 seconds of recorded time and a 7-second 
space separated each passage. The script for the ten 
emotion passages appearing on the audiotape is found in 
Appendix B.
Facial Expressions of Emotions Videotape
Videotape recordings of a male and female actor 
portraying each of the four emotions and the
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no-emotion state, while speaking emotionally- 
consistent content for each state, were made for the 
videotape condition. The investigator and the female 
assistant served as actors for the videotaped 
emotional sequences and both portrayed each of the 
four emotion and no-emotion states. The order of 
emotion sequences was randomly determined prior to 
recording and again, the order of emotions alternated 
between the male actor and the female actress. A 
total of 10 emotional sequences appeared on the 
videotape.
In making the facial expressions of emotion, the 
natural movements, positioning of the eyes, forehead, and 
mouth associated with each emotion were discussed between 
the actors and practiced in a mirror and in videotape 
situations prior to the final recording. Photographs of 
facial expressions of emotion appearing in Ekman's 
Unmasking the Face (1975) were consulted in making the 
happy, sad, scared, angry and no-emotion faces. In each 
sequence, the actor began by looking directly into the 
camera and maintained a neutral expression for 
approximately 2-3 seconds (the "pre-expression" period). 
Following this period, he or she produced the facial 
expression of emotion and spoke the emotionally-consistent 
passage determined for each emotion. In some of the 
videotape sequences a "prop" (i.e., an object the actor
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referred to) was used in conjunction with the verbal 
content expressed to make the sequence more "lifelike" and 
interesting for the viewer. The verbal content in the 
emotion passages ranged in length from 5 to 10 words and 
reflected a single emotional state. The total recorded 
time of the ten emotion sequences on the videotape was 2 
minutes and 4 seconds. The expression of facial emotion 
and spoken emotional passage lasted approximately 5 seconds 
in duration and followed the initial 2-3 second "pre- 
expression" period. A blank space was recorded between 
each emotional sequence on the tape for cueing purposes. A 
script for the ten emotion sequences appearing on the 
videotape is found in Appendix C.
Schematic Drawings of Facial Emotion
Five schematic drawings of facial emotion drawn by the 
investigator, similar to those employed by Hobson (1986a), 
were used as response cards in the preliminary testing 
inclusion task and the recognition of verbal (audiotape) 
and facial (videotape) expressions of emotion tasks. Each 
of the schematic drawings appeared on a separate piece of 8 
1/2 x 11 paper and the drawings were laminated to protect 
them. For each of the five drawings, the "head" was a 
circle 6 inches in diameter with a facial expression drawn 
inside the circle using black lines. Drawings were 
represented on separate sheets of paper so that they could 
be randomized during the match-to-sample phase of the
verbal and facial expressions recognition tasks. The five 
schematic drawings of emotion are found in Appendix D.
Emotional Situations to Aid in Production of Facial
Expression of Emotion Task
Five short passages were used in the production of 
facial expression of emotion task to facilitate the 
subject's expression of the four emotions and no-emotion 
state. Passages were composed of two sentences. The first 
sentence briefly described an emotion-provoking situation, 
the second specifically identified the emotion the child 
was asked to express. The first sentence in the passages 
ranged in length from 7 to 12 words and contained the 
emotional situation. The second sentence specifically 
identified the emotional tone being represented in the 
passage by reading "You are feeling the emotion." The five 
passages used to facilitate the subject's expression of 
emotion are found in Appendix E.
Social Validation of the Stimulus Materials
Prior to beginning the study, the audiotape, the 
videotape, the emotional situations to aid in production of 
the facial expressions of emotion, and the schematic 
drawings of emotion were viewed and rated as to their 
emotional content by a group of adults and children naive 
as to the purpose of the larger study. This social 
validation procedure was included to ensure that the 
emotional stimulus materials presented in the study were in
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fact valid representations of the emotions they purported 
to represent.
The group of adults consisted of 10 direct care staff 
(e.g., teachers, teacher's aides, and therapists) who 
worked in autistic classrooms or with autistic children in 
the Chapel Hill, NC area. Nine females and one male agreed 
to do the ratings. Experience in working with autistic 
individuals ranged from 4 months to 25 years, with a mean 
of 8 years, 7 months. Social validation ratings were 
completed at the Chapel Hill TEACCH Center in Chapel Hill, 
NC.
The group of children consisted of 10 normal children 
from the Chapel Hill school system who were recruited 
through an elementary school after-school program and a 
junior high school. Children ranged in age from 8 to 12 
years old, with four females and six males taking part in 
the ratings. Ratings were completed in a conference room 
at the junior high school and in a classroom made available 
to the investigator during the after-school program.
All raters were told that they would be looking at 
some drawings, listening to an audiotape, watching a 
videotape, and reading some short sentences, all of which 
represented different emotions or feelings. With both 
groups, the order of presentation of stimulus materials was
(1) drawings, (2) audiotape, (3) videotape, and (4) 
emotional sentences. The investigator presented all
stimulus materials to the adults and children. Ratings 
were completed either individually or in small groups (but 
independently by the raters) depending upon the 
availability of the raters. The rating procedure took 
approximately 20 minutes to complete. Raters made their 
responses on rating sheets. Copies of the rating sheets 
used in the social validation ratings by both the adults 
and children are found in Appendices F and G, respectively.
In making their ratings of the emotions, the adults 
were given the following written instructions:
"Choose the one word that you feel best describes 
the emotion that is being represented in the drawings, 
audiotape sequences, and videotape sequences from the 
list below."
Adult raters were given the following list of 12 emotions 
to choose from: "envious," "sad," "confusion," 
"embarrassed", "angry," "cautious," "happy," "surprized," 
"no emotion," "humbled," "disgusted," and "scared." Seven 
of these emotions (i.e., "envious," "confusion," 
"embarrassed," "cautious," "humbled," "surprized" and 
"disgusted") were foil emotions. Foil emotions were 
included because it was thought that (1) if a majority of 
the labeling of emotion responses made by adult raters 
included the five "true" emotions as opposed to "foil" 
emotions and 2) there was high agreement among raters on 
the choice of label for the emotions represented in the
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materials, this would be a stronger indication that the 
stimulus materials did in fact represent the emotions the 
investigator intended for them to represent. Additionally, 
twelve emotions were chosen for the list because adults 
were thought to have more extensive experience with 
identifying specific or subtly different individual 
emotions than would children (who might only be familiar 
with the five relatively "pure" emotions).
The adult raters were shown the drawings and 
videotaped sequences and listened to the audiotape 
sequences, one emotion at a time, and then wrote their 
choice for the emotion in the blank space provided. For 
the emotional sentences to aid in the production of facial 
expression of emotion task, the raters were provided with a 
copy of these sentences with the specific emotions left 
blank. They were given the following instructions:
"Choose the best word from the list above to go 
in the blanks on the page. Write that word in the 
blanks below."
Raters again chose from the same list of 12 emotions to 
complete the emotion sentences.
With the children, the rating procedure was made 
somewhat simpler by including only five emotions ("sad," 
"angry," "happy," "no emotion" and "scared") in the choice 
list and presenting the rating tasks on separate sheets of 
paper. Rating sheets were entitled: "How is the Person
Feeling?" Written directions for the drawings were as 
follows:
"After looking at each drawing, look at the
list and write the word in the blank that tells how
the person is feeling."
For the audiotape and videotape sequences, the same 
instructions were provided, except that the phrase "after 
looking at each drawing" was replaced with the phrases 
"after listening to each person" and "after looking at each 
person" for the audiotape and videotape sequences, 
respectively. With the emotional sentences to aid in 
producing facial expressions, the children were provided 
with the same five sentences as the adults, with the 
emotion space left blank. They were given the following 
instructions:
"Read each of the sentences and fill in the 
blank with the word that tells how the person is 
feeling."
While percentage agreement among raters was used as an 
initial measure of the agreement on ratings of the emotions 
portrayed in the stimulus materials, calculation of 
percentage agreement does not take into account the chance 
agreement that may occur between raters. Scott's pi 
(Scott, 1955), a more conservative index of interrater 
agreement than percentage agreement, was chosen as the 
statistic to evaluate agreement between raters for the
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social validation procedure in this study. Scott's pi 
takes into account chance agreement among raters, and 
corrects not only for the number of categories in the 
category set, but also for the probable frequency with 
which each is used. The pi statistic was originally 
developed as an index of reliability for coding data into 
nominal categories.
Scott's pi is computed as follows:
pi = % observed agreement - % expected agreement (chance)
1 - % expected agreement (chance)
In the formula, expected (or chance) agreement is 
calculated by finding the proportion of items falling into 
each category of a category set, and then summing the 
square of those proportions. Observed agreement is 
calculated by taking the total number of agreements among 
observers divided by the total number of agreements plus 
disagreements among observers. Following completion of the 
social validation ratings of the stimulus materials by both 
adults and children, the pi statistics of agreement were 
calculated for all of the materials and the formal study 
was undertaken.
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Materials Used in Administration of Experimental Tasks
Response Block
A light blue, wooden block, 1 inch on all sides, was 
used by the subjects to indicate which emotion was being 
expressed in the various emotion recognition tasks. A 
block was chosen because it would allow the child to 
perform a specific action (i.e., put the block on the 
schematic drawing) that could be easily observed and scored 
by the rater. Additionally, it was felt that the autistic 
children would find a task that required some action (i.e., 
•'putting on") when making their responses to be clearer 
than simply asking them to point to the schematic drawing 
for the emotion they were hearing or seeing.
Emotion Necklace
A yarn and paper necklace was used by the investigator 
to indicate which emotion the child was expressing during 
the photographing of the production of facial expression of 
emotion task. Five colored squares of paper were strung on 
a piece of yarn, each color representing a different 
emotion. Color coding of the emotions was as follows: 
Yellow = "Happy"; Blue = "Sad"; Red = "Angry"; Orange = 
"Scared"; and "Green" = "No emotion." The necklace allowed 
the investigator to "flip" between each of the colored 
squares of paper when the necklace was placed around the 
child's neck to indicate which emotion the child was asked 
to express. The colors of the emotion necklace were used
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specifically by the investigator (after data collection) to 
identify the emotions expressed by the children when he 
assembled the photographs used in the rating of facial 
expressions of emotion procedure.
Computer Generated Random Number List
A computer generated random number list was compiled 
using a GW-BASIC 3.20 computer program. This list was used 
by the examiners to delineate the order in which the 
schematic drawings were to be laid out during the audiotape 
and videotape emotion recognition tasks. A portion of the 
same list was also used by the author in determining the 
order in which emotions were photographed during the 
subjects' production of facial expressions of emotion task. 
The list was composed of eighteen blocks of 10 random 
orders which corresponded to the ten emotion sequences (or 
trials) of the audiotape and videotape. There was one 
block for each autistic and nonautistic subject pair.
Blocks were labeled with the numbers 1 through 18 for each 
pair. For each trial in the block, the ordering of the 
numbers 1 through 5 (where 1 = happy, 2 = sad, 3 = no 
emotion, 4 = scared and 5 = angry) was randomly determined 
by the computer program. The random order list for the 18 
pairs of subjects is found in Appendix H. The sixth trial 
in each block of random orders served as the order in which 
the emotions were presented to the subjects for the 
production of facial expression of emotion task. For
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example, as can be seen in Appendix H, with the first pair 
of subjects, the sixth trial order would be 1 3 4 5 2 which 
corresponds to the order: happy, no emotion, scared, angry 
and sad.
Photography Equipment
A Minolta 5000i 35-8Omm autofocus, autoflash camera 
was used in photographing the children as they produced the 
five facial expressions of emotion. A tripod was used to 
mount the camera a set distance from the subject. Kodak 
35mm DX 100 speed color film was used because of its 
reproduction quality and use with flash photography.
Additional Materials
A small tape recorder, a color television monitor and 
portable videocassette player with remote were used to play 
the stimulus audiotape and videotape, respectively. The 
examiners used two response sheets for scoring subject 
responses and the computer generated number list containing 
the order in which schematic drawings were to be laid out 
on the table during the audiotape and videotape tasks. 
Examiners
The author and two undergraduate students majoring in 
psychology administered the inclusion task and principal 
experimental tasks to the subjects. The author has had 
four years of experience in working with individuals with 
autism. One of the undergraduate examiners had worked with 
autistic subjects for two summers through The Autism
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Society of North Carolina summer camp program. The other 
undergraduate examiner had no experience in working with 
children with autism. Examiners were trained by the author 
in how to administer the experimental tasks and score the 
subjects' responses through demonstration and written 
instructions. Examiners were trained during two half-hour 
sessions where the author played the part of a "subject" 
and the examiners administered and scored the inclusion, 
audiotape, and videotape tasks. Examiners were trained to 
100% reliability in rating the child's responses prior to 
beginning the study.
Setting
All subjects (autistic and normal/mentally retarded) 
were administered the experimental tasks in one of three 
settings: in a therapy room at the TEACCH Clinic, in a room 
in their schools, or at their homes. Experimental tasks 
were performed at a table, with the examiner seated 
directly across from the subject. For the audiotape task, 
the cassette tape player was placed on the table in front 
of the subject. The television monitor for the videotape 
sequences was placed approximately 3-5 feet from the table 
for ease of viewing by the subject. In the therapy room, 
the tripod and 35 mm camera used in taking the photographs 
of facial expressions of emotion were placed 5 feet away 
from the chair in which the subject sat while performing 
the emotion identification tasks. A white wall located
behind the chair served as the background for the 
photography. When subjects were administered the 
experimental tasks in their school or home, a white or 
neutral colored wall was selected as a backdrop for the 
photography. A chair was then placed against this wall and 
the tripod and camera were located 5 feet from the 
subject's chair.
Procedure
Each child whose parent agreed for them to take part 
in the study completed the preliminary testing/inclusion 
task first. If they successfully identified 80% of the 
emotions using the schematic drawings, they were then 
administered the three principal experimental tasks. The 
inclusion task and the three experimental tasks are 
described below.
Inclusion Task Procedure
For all children, autistic and nonautistic, the order 
of the emotions to be identified in the schematic drawings 
by the child using was standard across all ten trials of 
the inclusion task. This standard order was (1) "happy,"
(2) "sad," (3) "angry," (4) "scared," (5) "no emotion," (6) 
"sad," (7) "no emotion," (8) "happy," (9) "angry," and (10) 
"scared." The procedure for administering and scoring the 
children's responses on the inclusion task was as follows.
The examiner laid out the five schematic drawings in a 
random order on the table in front of the child. The
examiner said, "See these faces? Look, they are all 
different." The examiner passed their hand over the 
drawings from left to right. The response block was then 
placed on the table between the drawings and the child.
The child was then told, "Put the block on the face that
shows __________. Which is the   face?" The
examiner filled in the blank with the predetermined 
emotion. For example, on the first trial the examiner 
said, "Put the block on the face that shows happy. Which 
is the happy face?" After the first trial, the examiner 
picked up the drawings, shuffled them, and then laid them 
on the table in a new random order. The response block was 
again placed in front of the child and he was given the 
following directions for the second trial, "Look, here are 
the same faces. Put the block on the face that shows
________. Which is the ________ face?" These verbal
directions were used as needed until the child understood 
how to perform the task. The same procedure was repeated 
until all ten trials were completed.
In scoring the child's responses, the examiner 
recorded a check mark in either the "correct" or 
"incorrect" space on their rating sheet depending upon the 
child's correctness in placing the block on the requested 
drawing. The examiner placed a check mark in the "correct" 
space of their rating sheet if child placed the block on 
the drawing that matched the emotion requested. A check
mark was placed in the "incorrect" space if the child's 
placement of the block on a drawing did not match the 
emotion requested. Spontaneous corrections by the child 
were allowed and scored "correct" if the block was moved 
and placed on the requested emotion. If the child 
attempted to change his choice and in so doing moved the 
block from the "correct" to an "incorrect" drawing, the 
response for that trial was scored as "incorrect." When 
the child was incorrect in his placement of the block, the 
examiner wrote on the rating sheet the name of emotion 
represented in incorrectly chosen drawing. When the trials 
were completed, the number of correct and incorrect 
responses on the inclusion task were immediately tallied 
and those children who met the criterion of 80% correct 
were included in the study and the principal experimental 
tasks were administered in turn. An example of the 
inclusion task response sheet can be found in Appendix I.
Experimental Tasks
Each child who successfully met the inclusion criteria 
for becoming a subject in the study was required to 
complete three "emotional" tasks. For all subjects, the 
order of administration of experimental tasks was the same. 
First, the subject was required to make the various facial 
expressions of emotion and these were photographed. Next, 
the audiotape task was administered, followed by the 
videotape task. The experimental tasks were presented in
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this order (i.e., photographed facial expressions, first; 
audiotape task, second; and videotape task, last) so that 
1) subjects would not model the actors' facial expressions 
portrayed on the videotape during the photographed facial 
expressions of emotion task and 2) none of the emotionally 
relevant verbal content included in the videotape passage 
would influence the subjects' performance on the audiotape 
task. The administration of the inclusion task and the 
three emotional tasks was completed in the same 30- minute 
session. Intellectual and adaptive behavior evaluation 
(described below) was completed following the initial 30- 
minute session.
Expression of Facial Emotion Task
Each subject was asked to produce facial expressions 
of each of five emotions; happiness, sadness, anger, fear 
and no-emotion. The investigator took all the photographs 
for the expression of emotions task. Subjects were given 
the following directions for the task:
"Child's name. I am going to ask you to make some 
faces for me that show different feelings. I am going 
to read some sentences that tell you how you might 
feel and I want you to make the face that shows that 
feeling. For each feeling, I will take two pictures 
of you. First, I will read the sentence. Then I want 
you to practice making the face, and then i will take 
the two pictures."
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The emotion necklace was placed on the subject and the 
colored card for the first emotion to be made by the 
subject was arranged so that it was visible to the 
investigator. The investigator read the short emotional 
situation passage to the subject describing the specific 
emotion. The subject was then prompted to "Show me how you 
would look if you were (target emotion)." The subject 
practiced making the facial expression. The investigator 
then said, "Okay, child's name, this time I am going to 
take the picture." The emotional situation passage was 
read and the photograph was taken. The same procedure was 
followed for the second photograph so that the emotional 
passage was read prior to taking each of the two 
photographs.
The order in which the five emotions were photographed 
was previously determined by a computer random number 
generation program. Order of emotion was randomized across 
trials and subjects, but was yoked between matched 
subjects. Hence, the first matched nonautistic and 
autistic subject pair were read the emotional situation 
passages in the same randomly determined order; the second 
matched pair were read the passages in another randomly 
determined order, etc. Photographs of the facial 
expressions of emotion were made when each subject's face 
was at the most expressive point following the prompt, 
regardless of whether the facial expression was believed to
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be consistent in emotional tone with the description just 
read. Ten photographs of each subject were made, two per 
emotion. Photographs were used in the post-experimental 
rating procedure described later in the paper.
Recognition of Verbal Expressions of Emotion Task 
In the recognition of verbal expressions of emotion 
task using the audiotape, the subject listened to each of 
the 10 audiotaped emotion sequences and placed the response 
block on the schematic drawing representing the emotion 
expressed in each sequence. The administration of this 
task was as follows. The examiner gave a description of 
the task saying:
"You are going to hear voices of a man and a 
woman on this tape player. I want you to listen 
very hard. The way they talk will match the 
pictures you saw. First, I want you to just listen 
to the voices. Listen to how the people are talking." 
The examiner played the entire audiotape with the ten 
emotion sequences while the subject listened. The tape was 
then rewound to the beginning. Next, the examiner laid out 
the schematic drawings in a row on the table before the 
subject. Drawings were laid out in a previously determined 
random order by a computer random number generation 
program. The examiner said,
"This time, I want you to listen to the voices 
and then put the block on the face that shows the way
the person on the tape is feeling. Remember, here are
the pictures (The examiner passed their hand across
the drawings from left to right) .11
The response block was put on the table in front of the 
subject. The experimenter played the first audiotaped 
sequence, paused the tape and said,
"Which face shows the way the person was 
feeling? Put the block on the face that shows 
how the person was feeling."
The examiner recorded the subject's response on their 
rating sheet by writing in the name of the emotion 
represented by the drawing the child placed his block on. 
The examiner then picked up the drawings and laid them out 
in the randomly determined order specified for Trial 2.
This procedure continued until all ten trials of the verbal 
expressions of emotion task were administered to the 
subj ect.
In scoring the subject's responses, the examiner 
waited approximately 5 seconds after the subject made his 
initial response (i.e., placed the block on drawing) before 
recording the subject's choice of drawing. If the subject 
spontaneously moved the block to a drawing that was 
"incorrect" for the emotion sequence just heard, the 
emotion represented in this drawing was recorded as the
subject's final response. Spontaneous corrections by the 
subject were treated as "correct" responses and recorded as 
such. An example of the response sheet used by the 
examiners in the verbal expressions of emotion audiotape 
task is found in Appendix J.
Recognition of Facial Emotion Task 
Similar in scope to the audiotape condition, each 
subject was required to view the 10 emotional sequences of 
the videotape and place the response block on the schematic 
drawing representing the emotion which had been expressed 
in the sequence. The examiner introduced the facial 
emotion recognition task with the following words:
"You are going to see movies of a man and a 
woman on this television. I want you to look at the 
faces very hard. The faces will match the pictures 
you saw. First, I want you to just look at the 
movies."
The examiner played the entire videotape of the 10 
emotional sequences while the subject watched. The tape 
was rewound to the beginning. Next, the examiner laid out 
the schematic drawings in a row before the subject in the 
random order specified. The examiner said,
"This time, I want you to watch the movies 
and then put the block on the face that shows 
the way the person on the tape is feeling.
Remember, here are the pictures."
The examiner played the first videotaped sequence, paused 
the videotape, and prompted the subject:
"Which face shows the way the person was 
feeling? Put the block on the face that shows 
how the person was feeling?"
The subject's response was recorded on the response sheet. 
The examiner then picked up the drawings and laid them on 
the table in the random order specified for Trial 2.
This procedure was followed until all ten trials of the 
facial expressions of emotion videotape sequences were 
administered to the subject.
Scoring the subject's responses was the same as in the 
audiotape task. The examiner waited approximately 5 
seconds after the subject's initial response before 
recording the subject's choice of drawing so that any 
spontaneous corrections in the block's placement could be 
made. If the subject spontaneously moved the block to a 
drawing that was "incorrect" for the emotion sequence just 
viewed, the emotion represented in this drawing was 
recorded as the subject's final response. Spontaneous 
corrections by the subject (i.e., moving the block from an 
"incorrect" drawing to the "correct" drawing) were treated 
as "correct" responses and scored as such. An example of 
the response sheet used by the examiner is found in 
Appendix J.
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Intellectual and Adaptive Functioning Testing 
Following completion of the experimental tasks, the 
author administered standardized intellectual measures and 
completed the Vineland Adaptive Behavior Scales-Interview 
Edition, if needed. Children who had intellectual testing 
scores and Vineland scores available within 1 year of 
administration of the experimental tasks were not tested as 
their scores were deemed to be sufficiently recent and 
valid representations of their current intellectual 
functioning. A number of the autistic subjects (15) had 
either undergone recent TEACCH re-diagnostics (completed 
every three years after initial diagnosis), been recently 
diagnosed at TEACCH, or had evaluations completed through 
the Chapel Hill, Raleigh, or Durham, NC school systems. 
However, it was necessary to administer intellectual 
measures to three of the autistic subjects. Standardized 
measures used included the Wechsler Intelligence Scale for 
Children-Revised (WISC-R) (used with two very verbal 
autistic subjects) and the Kaufman Assessment Battery for 
Children (K-ABC; Kaufman & Kaufman, 1983) (used with one 
less-verbal autistic subject). The latter test requires 
less verbal demands than does the Wechsler series and 
appears to be more appropriate for lower functioning or 
less verbal autistic children.
With six of the autistic subjects, Vineland Adaptive 
Behavior Scales-Interview Edition scores were available
through the TEACCH clinic files or school system records 
and these had been completed within at least 6 months of 
administration of the experimental tasks. For the 
remaining 12 autistic subjects, Vineland Adaptive Behavior 
Scales-Interview Edition protocols were completed by the 
author following a 30-45 minute interview with the 
subjects7 parents on the child7s adaptive functioning in 
the areas of communication, daily living skills, and 
socialization. In most cases, the Vineland was completed 
on the same day the subject undertook the emotion tasks. 
Several of the adaptive functioning interviews on autistic 
subjects had to be completed several days after the 
experimental tasks were completed or in the subjects7 
homes, either because the day became to lengthy for the 
autistic child at the clinic or the parent7s schedule 
necessitated the later interview.
With the nonautistic, normal/mentally retarded 
subjects, all the normal children were administered the 
Wechsler Intelligence Scale for Children-Revised (WISC-R). 
Parents were interviewed regarding their child7s adaptive 
functioning and the Vineland Adaptive Behavior Scales- 
Interview Edition were completed. All the normal/mentally 
retarded with borderline intellectual function or mental 
retardation had had intellectual evaluations within one 
year of their participation in the study and their scores 
were obtained through review of their Special Services
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files. In the cases where current Vineland scores were 
available, these were used, otherwise the investigator 
conducted the parent interview and completed the Vineland 
protocol. The investigator completed Vinelands on five 
subjects with mental retardation and on two subjects with 
borderline intellectual function.
Post Experimental Rating of Facial Expressions
of Emotion
Following completion of the experimental tasks with 
all 36 subjects, the investigator conducted a ratings 
procedure on the photographs of the facial expressions of 
emotion produced by the subjects. The ratings procedure 
was conducted approximately three-weeks subsequent to the 
experimental tasks with subjects.
Preparation and Display of Facial Expressions of
Emotion Photographs
For each of the 36 children serving as subjects, two 
separate photographs per emotion had been made as the 
subject produced each of the five facial expressions. This 
produced a total of 10 photographs per subject. However, 
for the final rating procedure, only one of the two 
photographs of each emotion was used. An adult naive to 
the purpose of the study was presented with the 10 
photographs for each subject picture side down and was 
asked to randomly choose one of the two photographs from 
the five pairs. The rater made a red mark on the back of 
one of the photographs from each pair. The photographs
were collected and the photographs that were marked were 
used in the final ratings procedure. Double prints were 
available for the five photographs chosen so that there 
were two identical photographs for each of the subject's 
five facial expressions.
Each photograph chosen for the final ratings was 
cropped down to a 1.5 x 1.5 inch square. This removed a 
good deal of the background from the photographs as well as 
the picture of the emotions necklace indicating the 
specific emotion portrayed by each subject. Each 
photograph was then mounted on a 3 x 5 inch Rolodex card. 
Using the double prints of the chosen photographs, two 
separate sets of photograph cards were made. One set of 
cards (Set 1) had the photograph alone mounted on the 
Rolodex card. In the other set of cards (Set 2), each 
photograph was mounted on the card and the label for the 
emotion the child was intending to produce was mounted 
below the photograph. For example, if the subject was 
intending to portray the happy face, the "HAPPY" label was 
mounted underneath that photograph. A subject number (1 
through 36) was written in the upper right hand corner of 
each Rolodex card for each of the two sets of photograph 
cards. Each of the subjects' five photograph cards were 
numbered 1 through 5 with these numbers printed after the 
subject numbers (e.g., the third card for Subject 9 was 
printed with a 9-3 in the upper right corner of the card).
These numbers helped to order the photograph cards and make 
it easier for the raters to keep track of which photograph 
card they were looking at during the rating procedure.
All of the 180 photographs in each set of cards was 
displayed in the Rolodex— first Set 1, without the 
emotional labels, and then Set 2, with the labels. The two 
sets were separated by a blue divider card. All five of 
the photographs produced by each subject were grouped 
together. Thus, when flipping through the photographs, one 
would see five photographs for one subject, then five 
photographs for another subject, and so on. The ordering 
of emotions within the group of five photographs for each 
subject was randomized across the subjects. Also, the 
order of the 3 6 subjects was randomized by diagnosis, so 
that the eighteen autistic subjects' photographs were 
interspersed with the eighteen nonautistic subjects' 
photographs. The overall order of the 180 photograph cards 
in Set 1 was repeated in Set 2 so that an identical order 
in this second set was achieved.
Raters
Ten undergraduate students were recruited to undertake 
the ratings on the facial expressions photographs.
Students were recruited by posters placed in several 
dormitories near the Chapel Hill TEACCH Clinic. The poster 
contained information on the title of the study, a brief 
description of the study, the time required of raters, the
place of data collection, a statement about monetary 
compensation for taking part, and the primary 
investigator's phone number to set up an appointment. The 
first ten undergraduate students who contacted the 
investigator were used as raters and these students 
completed the various ratings on the photographs.
Setting for Photograph Ratings
Ratings of the photographs were conducted during 1 and 
1/2 hour sessions at the Chapel Hill TEACCH Clinic.
Ratings took place in one of the therapy rooms in the 
clinic. Raters sat at a table with the Rolodex of 
photographs positioned in front of them. Rating sheets 
(described in the next section) were provided.
Ratings Made by Undergraduate Students
Before making their ratings, the primary investigator 
briefly described the ratings procedure to each subject. 
Voluntary consent to take part in the ratings procedure was 
obtained through a consent form. Any questions the raters 
had about the ratings procedure were answered prior to 
their completing the ratings of the photographs.
All 360 photographs from Sets 1 and 2 combined were 
rated during a session. Ratings on Set 1 were always 
completed first, followed by those on Set 2. Undergraduate 
student raters rated the two sets of photographs on three 
dimensions. These three ratings were termed the "accuracy" 
rating, the "difference" rating and the "precision" rating.
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Thfe accuracy and difference ratings were made on 
photographs in Set 1 and the precision ratings were made on 
the photographs in Set 2. A description of each of the 
three ratings follows.
The accuracy rating made on the photographs from Set 1 
was essentially a measure of how "accurate" the raters were 
in identifying the particular emotions portrayed by the 
subjects. Raters were given a 5-item multiple choice 
format in which they were asked to identify (by circling 
their response) which emotion the subject was portraying in 
each photograph. Choices provided were "happy," sad," "no 
emotion," "scared," and "angry." Raters were not told that 
each emotion was represented equally among all five of the 
pictures for a subject so that ratings would not be 
influenced by this knowledge. A sample of the rating 
sheets for the accuracy rating can be found in Appendix K.
The difference rating, also completed on the 
photographs in Set 1, was a rating of how "different" each 
facial expression of emotion portrayed by the subject was 
from normal facial expressions of that emotion. Raters 
were instructed to make the difference rating following 
their choice for what emotion they thought was being 
portrayed in each photograph. "Difference" was defined as 
"deviating from what one would normally encounter or 
identify as the usual." Difference ratings were made using 
a 3-point scale where "1" equaled "not different at all",
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"2" equaled "slightly different", and "3" equaled "very 
different." This 3-point rating scale was identical to the 
"oddity" rating scale used in Macdonald et al. (1989) 
except that word "oddity" was replaced with the word 
"difference" in the items because it was deemed less 
pejorative. As an example of the difference rating, if the 
rater rated the facial expression in a particular 
photograph as "happy" he/she would then indicate whether 
they thought the "happy" face portrayed was "not at all," 
"slightly" or "very" different from what they would 
normally envision a happy face to be. Difference ratings 
were made by circling the numbers "1," "2," or "3" from the 
3-point rating scale provided.
For each subject, the total difference rating could 
range from "5" (in which each facial expression was rated 
"1") to a maximum of "15" (in which each facial expression 
was rated "3"). A maximum total score of "15" would 
indicate that all the emotions produced by a subject were 
rated as "very different" from normal. The sample rating 
sheet containing the difference rating is found in Appendix 
K.
The precision rating was made on the photographs from 
Set 2, in which the labels for the emotions portrayed were 
provided the raters. The precision rating was a measure of 
how well the rater thought the subject's facial expression 
"matched" the label for the emotion they were intending to
produce. Raters were asked to rate how well the facial 
expression matched the label on a 5-point scale. The 
following ratings were used for the precision rating: "1" 
equaled "very well", "2" egualed "well", "3" equaled 
"adequate/acceptable", "4" equaled "poor" and "5" equaled 
"very poor". With this procedure, the higher the total 
score per subject, the "poorer" was the rating for the 
subject's ability to make the specified facial expression 
of emotion. The label for the emotion the child was 
portraying in each photograph also appeared on the rating 
sheet used by raters to make comparison with the labeled 
photographs easier. A sample of the rating sheet for 
making the precision ratings is found in Appendix L.
Raters were identified by a number only (i.e., 1 to 
10) on their rating sheets. No other identifying 
information was found on the rating sheets. Following 
completion of the rating procedure, each rater was thanked 





Results of the social validation ratings of the 
stimulus materials by direct care staff adults indicated 
that there was generally uniform agreement between raters 
as to which emotions were being represented in the 
schematic drawings, audiotape sequences, videotape 
sequences, and emotional sentences. When given the 12 
emotions ("envious", "sad", "confusion", "embarrassed", 
"angry", "cautious", "happy", "surprised", "no emotion", 
"humbled", "disgusted" and "scared") as choices, percentage 
agreement among raters giving the same label for the 
emotions represented in the four stimulus materials ranged 
from 70% to 100%.
A Scott#s pi of 0.84 agreement was obtained for the 
ten adult raters when ratings over all four stimulus 
materials were combined. This was a respectable level of 
overall agreement. Individual pi statistics were 
calculated for agreement in ratings of emotion in each of 
the four stimulus materials as well. This information can 
be found in Table 6.
The lowest agreement (pi = 0.697) was seen among adult 
raters for the emotions represented in the schematic 
drawings. All raters were in complete agreement in their
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choice of the labels of "happy" and "angry" for those 
respective drawings. With the "sad" drawing, one rater 
labeled the emotion as "disgusted" and another rated it as 
"angry." However, all three of these emotions (i.e.,
"sad," "angry" and "disgusted") are generally characterized
Table 6
Pi Statistics for Four Stimulus Materials with Adult 
Raters (12 emotion choices)
Expected Observed Pi
Four Materials 0.1736 0.8696 .841
Drawings 0.1632 0.7466 .697
Audiotape 0.1736 0.8667 .838
Videotape 0.1926 0.96 .950
Sentences 0.1952 0.8177 .773
Note: Exoected = % agreement expected by chance
Observed = % agreement actually observed
by a downward turning of the corners of the mouth, and this 
perhaps accounts for the variance in responses to this 
drawing. The "no emotion" drawing was labeled as 
"cautious" by one rater and "confusion" by another rater. 
Finally, the "scared" drawing was labeled as "confusion" by
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one rater and "surprised" by two raters. This might be 
explained by these two raters' individual interpretations 
of the raised eyebrows, creased forehead, and drawn, but 
open mouth in the drawing as a look of "alarm" or 
"worry/confusion" rather than of "fear."
Good agreement (gi = 0.84) was obtained between raters 
on the emotion labels given for the ten emotion sequences 
on the audiotape. There was 100% agreement among raters 
giving the labels of "happy", "sad" and "no emotion" to 
both presentations (i.e., by the male and female actors) of 
the "happy," "sad," and "no emotion" sequences on the 
audiotape. With the two presentations for each of the 
"angry" and "scared" emotions, some disagreement was 
observed. Three of the ten raters labeled the "angry" 
sequence presented by the female ("The dog dug up all the 
flowers.") as "disgusted." While "disgust" might be an 
appropriate feeling given this situation, and a case for 
"disgust" being a variant on "anger" could be argued, the 
fact remains all ten raters chose a highly negatively- 
charged label for this sequence. The difference in 
individual ratings may be simply due to a semantic 
interpretation of the passage and the application of a more 
loosely defined use of the term "disgust" from the standard 
dictionary definition (i.e., "causing repugnance or 
loathing").
With the "scared" sequence presented by the female 
("Oh, no. The ladder is tipping over."), two raters 
labeled this emotion as "surprised." An element in both of 
the emotional states of "scared" and "surprised" might be a 
feeling of "alarm." One could argue that in the described 
situation, the first emotion experienced might be one of 
"surprise" followed by a "fearful" or a "scared" reaction, 
as the realization of an impending fall from the ladder 
sets in. With the "scared" emotion presented by the male 
("What was that loud noise?"), two raters labeled the 
emotion as "confusion" and one rater labeled the emotion as 
"surprised." Both of these choices might be appropriate. 
Here, a focus on the interrogative aspects of the passage 
rather than the voice inflection (i.e., one of fear) used 
in the presentation could account for these choices.
High agreement (pi = 0.95) was seen in the emotion 
labels given by raters for the pairs of emotion sequences 
in the videotape. There was 100% agreement among raters 
giving the labels of "happy," "scared," and "no emotion" to 
both the male and female presentations of the "happy," 
"scared" and "no emotion" sequences on the videotape. The 
percentage agreement among raters giving the labels of 
"sad" and "angry," respectively, to the male and female 
presentations of each of these emotions was only slightly 
less (i.e., 95%) for each emotion. The "sad" sequence 
presented by the male ("I fell down and hurt my elbow.")
was labeled as "disgusted" by one of the ten raters. The 
"angry" sequence presented by the female ("Someone just 
broke my window with a rock.") was labeled "disgusted" by 
this same rater. This response may be suggestive of a bias 
on this rater's part towards a preference for or an overuse 
of the "disgusted" label relative to the "angry" label. In 
fact, this rater chose the "disgusted" label four times in 
the rating process altogether— as a label for the "sad" 
schematic drawing, as the label for "angry" in both an 
audiotape and a videotape sequence, and as the label for 
"sad" in a videotape sequence. Furthermore, this rater 
chose six of the "foil" emotions, more than any other adult 
rater, and in so doing, individually lowered the overall 
agreement among raters on six of the stimulus items (two 
drawings, two audiotape sequences, and two videotape 
sequences).
Agreement on the emotions being represented in the 
sentences (pi =0.77) to aid in production of facial 
expression was lower for the adult raters. There was 
complete agreement between raters on the emotional tone 
expressed in the sentences for the emotions of "happy" and 
"scared." In the "sad" sentence ("You fell down and 
scraped your knee."), two raters labeled the emotional tone 
as "angry" and one rater said the emotion experienced would 
be "humbled." The "angry" label would seem to be a more 
plausible alternative response than "humbled" possibly,
since interpretation of the latter emotional tone would 
entail inferring that the individual was behaving in manner 
in which he perhaps "deserved" to be hurt. In the "angry" 
sentence ("You find out that your brother broke your 
favorite toy."), one rater labeled the emotional tone as 
"sad." Finally, in the "no emotion" sentence ("You are 
sitting in a chair and it is very quiet."), one rater 
labeled the emotional tone as "happy."
While the inclusion of the seven "foil" emotions was 
originally proposed as a means to demonstrate more robust 
validation of the five emotions (because it was 
hypothesized raters would choose the five "true" emotions 
more often than the "foil" emotions), the agreement among 
adult raters was substantially lowered by such a high 
number of choices, especially for the schematic drawings 
and sentences. Nevertheless, considering the distribution 
of emotion labels chosen by raters that were not in 
agreement with the investigator's "five" emotions across 
all the four stimulus materials, sheds more promising 
results. Of the 22 emotion labels chosen which were in 
"disagreement" with the investigator's labels, only 5 
involved a misapplication of one of five emotions under 
study (e.g., rating the "sad" schematic drawing as 
"angry"). Hence, the majority of disagreements recorded 
for adult raters involved choice of the "foil" emotions, 
many of which showed some degree of similarity with the
five "true" emotions. Such results suggest that the adult 
raters may have been "reading more into" a particular 
emotional stimulus item than necessary, or may have been 
attempting to make more subtle or "sophisticated" 
discriminations between the items.
It would be reasonable to assume that if the possible 
choices of emotions for the adult raters had been reduced 
to only the five in question, then there certainly should 
be greater agreement among raters. If the pi statistics 
were recalculated for the adult raters, but in so doing the 
errors in choosing "foil" emotions were disregarded and 
"true errors" (i.e., the misapplication of one of the five 
emotions—  such as choosing "sad" when an item was really 
"angry") were retained, then agreement should improve. 
["Foil" item errors could be "disregarded" because one 
would assume that a rater who had previously chosen a 
"foil" emotion for a particular stimulus item would now 
choose only the "true" emotion for that item (e.g., without 
"disgust" as an option, "angry" would be the logical 
choice)].
When the pi statistic was recalculated using the same 
data collected over all four stimulus materials, under a 
hypothetical condition in which the adult raters would be 
limited to only the five choices of "happy," "sad", "no 
emotion," "scared" and "angry", an overall pi of 0.96 was 
obtained. Table 7 shows the pi statistics for agreement on
emotion labels in the four stimulus materials that would be 
obtained from the current data applying this recalculation 
procedure. As can be seen, the agreement among raters 
would increase substantially if only the five emotion 
choices of "happy," "sad," "no emotion," "scared," and 
"angry" were provided.
Table 7
Recalculation of Expected Pi Statistics for Four Stimulus 
Materials bv Adult Raters (5 emotion choices)
Expected Observed Pi
Four Materials 0.2001 0.9681 .960
Drawings 0.2008 0.96 .949
Audiotape 0.2000 1.00 1.00
Videotape 0.2000 1.00 1.00
Sentences 0.2008 0.8444 .805
Results of the social validation procedure with normal 
children ages 8 to 12 indicated excellent agreement between 
raters as to the emotions being represented in the stimulus 
materials. When given the five emotions of "happy, "sad," 
"scared," "angry," and "no emotion" as choices, percentage 
agreement among child raters giving the same label for 
emotions represented in the four stimulus materials ranged
from 90% to 100%. The pi statistic for agreement between 
the ten child raters on emotion labels present in the four 
stimulus materials combined was 0.98. There was 100% 
agreement between raters on the emotion label for the 
schematic drawings, audiotape and videotape sequences. In 
rating the sentences to aid in production of facial 
expression of emotion, there was complete agreement for the 
sentences expressing "happy," "scared," and "no emotion." 
One child rater identified the emotion in the "sad" 
sentence ("You fell down and scraped your knee.") as 
"scared." Finally, on the ratings of the "angry" sentence 
("You found out that your brother broke your favorite 
toy."), one rater applied the "sad" label to this sentence. 
Table 8 shows the pi indices of agreement among child 
raters for the four stimulus materials.
Overall, the pi statistics indicated that relatively 
good interrater reliability was obtained for the emotions 
portrayed in the stimulus materials by both normal adult 
and child raters. Such interrater agreement coefficients 
were sufficient to indicate that the emotional content 
represented in the four types of stimulus materials was, in 
general, socially valid. Interestingly, the child raters 
performed somewhat better at the ratings procedure than the 
adult raters. This suggests that perhaps the introduction 
of various "foil" emotions, the tendency for adult raters 
to read more into a particular emotion, or attempt more
Table 8
Pi Statistics for Four Stimulus Materials with Child
Raters (5 emotion choicest
Expected Observed £i
Four Materials 0.2000 0.9866 .983
Drawings 0.2000 1.00 1.00
Audiotape 0.2000 1.00 1.00
Videotape 0.2000 1.00 1.00
Sentences 0.2008 0.92 .899
"sophisticated" discrimination between emotions, or simply 
individual differences in raters' perceptions of emotions 
were possible factors in the observed lower adult 
interrater agreement.
Recognition of Emotion Tasks
The mean number of overall items scored "correct" for 
the autistic and normal/mentally retarded subjects on the 
videotape and audiotape emotion recognition tasks are 
presented in Table 9. Also represented in Table 9 are the 
mean number of items scored "correct" for each of the four 
emotions and the non-emotional state, and the significant 
differences that were obtained between the groups. Many of 
the subjects reached a ceiling level of performance for 
these tasks (i.e., all ten items scored correct). Ten of
Table 9
Mean "Correct11 Items on Emotion Recognition Tasks bv Group
Autistic Normal/MR
Video Mean 8.38 9.50
SD 2.45 1.04
Audio Mean 8.11 8.94
SD 2.35 1.39
Happy Mean 1.81 2.00*
SD 0.47 0.00
Sad Mean 1.78 1.94
SD 0.48 0.23
No Emotion Mean 1.50 1.67
SD 0.85 0.68
Scared Mean 1.53 1.72
SD 0.77 0.51
Angry Mean 1.64 1.89**
SD 0.68 0.32
Note: * o < . 02; ** p < .05
the autistic subjects (55% of the sample) and 11 (61%) of 
the normal/mentally retarded subjects had a "perfect" score 
on the videotape task. On the audiotape task, 8 (44%)
autistic subjects and 10 (55%) normal/mentally retarded 
subjects had perfect scores.
Scores on the video and audio tasks were analyzed with 
a 2 x 2 (group x media) ANOVA, with repeated measures on 
the five emotions. Results for the between subjects 
effects of group and medium showed that the main effect of 
group (autistic, normal/mentally retarded) was 
statistically significant, F (1, 68) =4.67, p < .03, with 
normal/mentally retarded subjects outscoring the autistic 
subjects on both video and audio tasks. There was not a 
significant main effect of medium (audio, video), F (1, 68) 
= 0.86, p <. 36. The trend was for only slightly better 
performance on the video task. There was not a significant 
interaction between group and medium, F (1, 1) = 0.10,
E < .76. A graph of the mean correct scores for the two 
groups on the video and audio tasks is found in Figure 1.
Univariate tests for the within subjects factor of 
emotion and its interaction with between subjects factors 
revealed a significant main effect of emotion, F (4, 68) = 
6.70, e < •0001. For the "happy" emotion, collapsing 
across media, the mean items correct were significantly 
lower for autistic subjects (M = 1.81, SD = .47) than for 
normal/mentally retarded subjects (M = 2.00, SD = 0).
F (1, 68) =6.08, e < •02. Also, for the "angry" emotion, 
























— Autist i c Normal/MR
Figure 1. Mean number of items scored "correct" for video and audio tasks by group.
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correct for autistic subjects (M = 1.64, SD = 0.68) and 
normal/mentally retarded subjects (M = 1.89, SD = 0.32),
F (1, 68) = 3.95, e <.05. Differences between the groups 
for mean items correct for "sad" approached significance,
F (1, 68) =3.40, p <  .069. Nonsignificant differences 
between the groups were obtained for the emotions of 
"scared", F (1, 68) = 1.55, p < .22 and "no emotion",
F (1, 68) = 0.84, p < .36.
Finally, the emotion by group interaction was not 
significant, F (1, 4) = 0.10, e  < .98. The emotion by
medium interaction was also not significant, F (1,4) =
0.42, e < .79.
Tables 10 and 11 show the number of errors made by 
autistic and normal/mentally retarded subjects on the audio 
and video tasks. In the audiotape condition, a total of 34 
errors were recorded for autistic subjects as compared with 
19 errors for normal/mentally retarded subjects. In the 
videotape condition, there were 29 errors made by autistic 
subjects and 9 errors made by normal/mentally retarded 
subjects.
There was a consistent trend for autistic subjects to 
incorrectly choose the "happy" schematic drawing more often 
when presented with "no emotion" sequences. This was the 
case regardless of medium, but especially so in the 
videotape task sequences. "No emotion" sequences were also 
incorrectly identified as "happy" by normal/mentally 
retarded subjects, but to a lesser degree.
Table 10
Errors Made bv Autistic and Normal/Mentally Retarded 
Subjects in Identifying Audiotape Emotions
Autistic
Emotion # of Errors Categories Used Instead
Happy 3
Sad 5
No Emotion 9 
Scared 10
Angry 7
2 No emotion, 1 Angry
3 Scared, 1 Happy, 1 Angry
5 Happy, 2 Scared, 2 Angry
6 Sad, 2 No Emotion, 2 Angry
7 Sad
Normal/Mentally Retarded
Emotion # of Errors Categories Used Instead
Happy 0 No Errors
Sad 1 1 Scared
No Emotion 8 3 Happy, 3 Sad, 2 Scared
Scared 6 4 Sad, 2 Angry
Angry 4 4 Sad
Table 11
Errors Made bv Autistic and Normal/Mentally Retarded 
Subjects in Identifying Videotape Emotions
Autistic
Emotion # of Errors Categories Used Instead
Happy 4 2 No emotion, 2 Scared
Sad 3 2 Angry, 1 No Emotion
No Emotion 9 8 Happy, 1 Sad
Scared 7 5 Angry, 2 Sad
Angry 6 3 Scared, 2 No Emotion,
1 Happy
Normal/Mentally Retarded
Emotion # of Errors Categories Used Instead
Happy 0 No Errors
Sad 1 1 No Emotion
No Emotion 4 3 Happy, 1 Scared
Scared 4 3 Sad, 1 No Emotion
Angry 0 No Errors
Specifically in the audiotape condition, autistic 
subjects were much more likely to choose the "sad" 
schematic drawing for "scared" and "angry" sequences when 
errors were made. With "angry" sequences, the "sad" 
schematic drawing was the overwhelming choice when errors 
were made. Similarly, when errors were made by normal/ 
mentally retarded subjects in identifying the "scared" and 
"angry" sequences, "sad" was the most frequent choice. In 
the videotape condition, the main trend seen was that 
autistic subjects confused "angry" with "scared" emotions 
(and vice versa) more often when these emotions were 
portrayed, respectively.
Accuracy Ratings
Raters' evaluations of the emotions represented in the 
photographs of facial expressions and the correctness of 
these evaluations (i.e., those responses made by raters 
that matched the intended emotion) were summed so that each 
subject could receive up to a total score of 10 for each 
individual emotion and an overall score of up to 50 across 
all five emotions.
A Scott's pi of 0.55 was obtained for raters' 
agreement on the emotional labels across all 36 subjects' 
facial expressions. The pi statistic was 0.48 for 
agreement on emotional labels in the autistic group. Pi 
was 0.62 for agreement on emotional labels in the 
normal/mentally retarded group. Hence, higher agreement
was achieved among raters for the emotions portrayed by the 
normal/mentally retarded group.
The accuracy scores were analyzed using a group by 
emotion (2x5) ANOVA, with repeated measures on the last 
factor. There was a significant main effect of group,
F (1, 34) = 7.70, p < .009, with autistic subjects 
(M = 27.38, SD = 10.02) scoring worse than normal/mentally 
retarded (M = 35.05, SD = 6.09), and with significant 
differences in the accuracy between emotions, F (4, 136) = 
11.95, p < .0001. While there was an overall higher 
accuracy in expression of emotions for normal/mentally 
retarded subjects, there were no statistically significant 
differences between the groups in the accuracy for "happy", 
F (1, 34) = 1.77, p < .19, "no emotion", F (1, 34) = 0.08,
P < .77, and "scared", F (1, 34) = 0.28, p < .60, facial 
expressions. Accuracy for "sad" facial expressions, with 
the normal/mentally retarded group (M = 6.33, SD = 3.61) 
scoring higher than the autistic group (M = 3.83, SD = 
3.81), was significant, F (1, 34) = 4.08, p < .05. A 
highly significant difference in accuracy was seen for the 
"angry" facial expression, F (1, 34) = 11.15, p < .002.
Here normal/mentally retarded subjects' accuracy scores 
(M = 7.89, SD = 2.56) for the "angry" facial expression 
were clearly higher than the autistic subjects' (M = 4.39, 
SD = 3.63). Although it approached significance, there was 
no interaction of group and emotion, F (4, 136) = 2.11,
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p <.08. The raters' accuracy (represented as the mean 
number of correct identifications made by the ten raters) 
on each of the five emotions for the two groups is found in 
Table 12. This information is represented in graphical 
form in Figure 2.
Table 13 shows the pattern of errors made by raters in 
identifying the autistic subjects' facial expressions. 
Nearly half (i.e., 48%) of misidentifications made by 
raters in identifying autistic subjects' "happy" faces fell 
into the "sad" category, a category with the completely
Table 12






































Figure 2. Mean accuracy for five emotions by group.
Table 13





Emotion Scared Angry Total
When:
Happy —  — 12 3 5 5 25
Sad 19 _ _ 40 5 46 110
No emotion 16 16 — 15 21 68
Scared 26 14 36 — 26 102
Angry 32 42 18 10 — 102
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opposite hedonic tone (and facial expression) from 
happiness. Misidentifications of autistic subjects' "sad" 
faces were split between the "no emotion" (36%) and "angry" 
(42%) categories. Misidentifications of the "no emotion" 
faces were distributed fairly evenly across the four other 
categories, with slightly more falling into the "angry" 
(31%) category. Errors in identifying the autistic 
subjects' "scared" faces were represented across all the 
four other categories, with "no emotion" (35%) chosen most 
frequently, followed by "happy" (25%) and "angry" (25%).
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Finally, in ratings of autistic subjects' "angry" faces, 
the majority of errors fell into the "sad" (41%) and 
"happy" (31%) categories.
The errors or misidentifications in rating 
normal/mentally retarded subjects' facial expressions are 
found in Table 14. Half the errors in identifying 
normal/mentally retarded subjects' "happy" faces fell into
Table 14
Breakdown of Raters' Errors In Evaluating Facial Emotions 




Emotion Scared Angry Total
When:
Happy 2 0 4 6 12
Sad 9 — 20 8 29 66
No emotion 11 30 — 4 19 64
Scared 10 18 43 — 17 88
Angry 1 30 5 8 — 43
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the "angry" category, however, most of these errors were 
made in identifying the facial expressions of one 
particular mentally retarded subject. For ratings of "sad" 
faces, results similar to those seen with the autistic 
sample were found— 44% of the misidentifications fell into 
the "angry" category and 30% fell into the "no emotion" 
category. Clearly, this suggests that neither groups 
produced consistently recognizable "sad" facial 
expressions, but when the results of the two groups are 
compared, raters were better at identifying the 
normal/mentally retarded subjects' "sad" faces. The 
majority of misidentifications for "no emotion" faces fell 
into the "sad" (47%) and "angry" (30%) categories, 
indicating that raters seemed to view normal/mentally 
retarded children's neutral faces as having a more 
"negative" tone. With the "scared" faces, the majority of 
misidentifications were seen in the "no emotion" category 
(49%). Finally, with the normal/mentally retarded 
subjects' "angry" faces, 68.1% of the misidentifications 
were found in the "sad" category, a finding more similar to 
that seen in ratings of the autistic subjects. Figures 3 
through 7 represent in a graphic format the pattern of 
errors made by raters in rating each of the five emotions 
for the autistic and normal/mentally retarded subjects.
0
Sad No emotion Scared Angry
Incorrect Labels Chosen by Raters
Hi Autistic M Ul Normal/MR
Figure 3. Errors made by raters in identifying "happy"









Happy No emotion Scared Angry
Incorrect Labels Chosen by Raters
H I  Autistic IMM Normal/MR
Figure 4. Errors made by raters in identifying "sad" faces
for the two groups.
Happy Sad Scared Angry
Incorrect Labels Chosen by Raters
Autistic MSiS Normal/MR
Figure 5. Errors made by raters in identifying "no










Happy Sad No Emotion Angry
Incorrect Labels Chosen by Raters
iHM Normal/MRAutistic
Figure 6. Errors made by raters in identifying "scared"









Happy Sad No Emotion Scared
Incorrect Labels Chosen by Raters
mUi Normal/MRAutistic
Figure 7. Errors made by raters in identifying "angry"
faces for the two groups.
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Response Variation
Some response variation existed in the number of 
times each category of emotion was used by raters. In 
rating the 90 photographed facial expressions of the 
autistic subjects, the "happy” (27%) and "no emotion" (23%) 
categories were chosen most often, with "angry" (20%) ,
"sad" (17%) and "scared" (13%) chosen less frequently. 
Because raters gave fewer of the "negative" emotion labels 
(i.e., "sad," "angry," and "scared") to the autistic 
children's facial expressions as compared to "happy" and 
"no emotion" labels, this would indicate that the more 
negatively-toned emotions may have been more difficult for 
the autistic children to produce on demand.
Response variation was less apparent for the ratings 
on normal/mentally retarded subjects with responses showing 
a more even distribution among the five categories.
"Angry" (24.3%) and "happy" (22.2%) categories were chosen 
slightly more often by raters. "Sad" (21%), "no emotion" 
(•20.2%) , and "scared" (12.3%) categories were chosen 
slightly less frequently.
Difference Ratings
Difference ratings were summed across raters to obtain 
a total difference score of between 5 and 15 for each 
subject. The mean differences scores for the facial 
expressions produced by two groups are found in Table 15. 
Difference scores for the two groups were analyzed with a
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group by rater (2 x 10) ANOVA, taking into account the 
rater effect. There was a significant main effect of 
group, F (1, 349) = 26.05, p < .0001, with autistic 
subjects (M = 8.37, SD = 1.94) showing a higher mean 
difference score than normal/mentally retarded subjects did 
(M = 7.48, SD = 1.76). Thus, overall, autistic subjects 
were rated as producing facial expressions that were "more 
different from normal" than normal/mentally retarded 
subjects. There was a significant main effect of rater,
F (9, 349) = 11.02, p < .0001 as well.
Table 15




Analysis of variance on the number of "2" (i.e., 
"slightly different") ratings and "3" (i.e., "very 
different") ratings received by each subject across all 
five of their facial expressions showed that for the "2" 
ratings, there was a significant main effect for group,
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F (1, 349) = 4.61, p < .03. Thus, autistic subjects 
received more "2" ratings (M = 2.04, SD = 1.11) than 
normal/mentally retarded subjects (M = 1.80, SD = 1.19). 
There was a significant main effect for rater, F (9, 349) = 
8.47, £ <.0001.
For "3" ratings, there was also a significant main 
effect for group, F (1, 349) = 18.63, e < .0001, with 
autistic subjects receiving more "3" ratings (M = .70,
SD = .96) than normal/mentally retarded subjects (M = .35, 
SD = .64). A significant main effect for rater, F (9, 349) 
= 5.68, e  < .0001, was seen for the mean number of "3" 
ratings as well. The mean number of times "2" and "3" 
ratings were made within each subjects' five facial 
expressions for the two groups are found in Table 16.
Table 16
Mean Number of "2” and “I11 Ratings Made bv Raters
"2" ratings "3 ratings"
Autistic Mean 2.04 70
SD 1.11 96




Precision scores (i.e., how well the raters thought 
the subject's facial expression matched the labels 
provided) for each subject were analyzed in a group by 
rater by emotion (2 x 10 x 5), three-way ANOVA with 
repeated measures on the last factor. There was a 
significant main effect of group, F (1, 1781) = 99.63,
E < .0001, with autistic subjects showing a higher mean 
precision score (M = 2.87, SD = 1.24) than normal/mentally 
retarded subjects (M = 2.37, SD = 1.14). There was a 
significant main effect of emotion, F (4, 1781) = 11.32,
E < .0001, a significant main effect of rater, F (9, 1799)
= 11.60, e  <-0001, and a significant interaction between 
group and emotion, F (4, 1781) = 7.97, e  < .0001. 
Significant differences were seen between the autistic and 
normal/mentally retarded subject's precision scores for 
specific emotions, with normal/mentally retarded subjects 
having significantly lower precision scores (i.e., scores 
indicating "better" matches with the labels) for the 
emotions of "happy", F (1, 349) = 40.42, e  <.0001, "sad",
F (1, 349) = 20.82, b  <.0001, "no emotion", F (1, 349) = 
7.64 , e  <.006, and "angry", F (1, 349) = 65.64, e  <.0001. 
There was not a significant difference between autistic and 
normal/mentally retarded "scared" precision scores,
F (1, 349) = 1.31, E < -25.
The mean precision ratings for each of the five 
emotions and for all emotions combined for the two groups 
are found in Tables 17 and 18, respectively. A graph of 
the group by emotion interaction is found in Figure 8. As 
can be seen, mean ratings for the subjects' precision in 
making facial expressions fell in the "well" (i.e., "2") to 
"adequate/acceptable" (i.e., "3") range, but with 
autistic subjects scoring slightly poorer for "scared" and 
"angry" facial expressions.
Table 17




Autistic Mean 2.15 3.16 2.54 3.27 3.21
SD 1.03 1.13 1.23 1.12 1.28
Norma1/MR Mean 1.56 2.64 2.22 3.15 2.25
SD .77 1.11 1.05 1.05 1.04
Note: Higher scores on the precision rating indicate a 
"poorer" match with emotion label accompanying photograph.
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Table 18
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Overall, results of the study showed that relative to 
nonautistic, normal IQ and mentally retarded children, 
autistic children made more errors in identifying basic 
emotions in an audiotape and videotape sequences. There 
was not a significant difference in performance for the 
type of medium used, although the trend was for better 
performance on the videotape emotional sequences. Ratings 
made by undergraduate students of the autistic and 
normal/mentally retarded subjects7 posed facial expressions 
of basic emotions revealed several interesting results. 
Raters were less accurate at identifying the emotional 
expressions of autistic subjects relative to those of 
normal/mentally retarded subjects. Autistic subjects7 
facial expressions of basic emotions were rated as being 
more "different" from normal than were those of 
normal/mentally retarded subjects. Finally, autistic 
subjects7 posed facial expressions were rated as matching 
the labels for the intended emotional expression "less 
precisely" than normal/mentally retarded subjects7 facial 
expressions.
The results indicate that compared with 
normal/mentally retarded children matched for chronological 
age and intellectual level, autistic children performed
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less well in identifying common expressions of emotion 
portrayed in both a videotape and audiotape format. This 
finding is significant given that the emotional sequences 
in both the audiotape and videotape stimulus materials were 
created using simple wording, emotionally-charged contexts, 
and all were portrayed in a conspicuous and obtrusive 
manner. Unlike some other studies of emotion recognition 
in autistic individuals (Hobson, 1986a; Macdonald et al. 
1989; Prior et al., 1990), the media employed here were 
somewhat closer to being "lifelike" presentations than were 
those previously utilized (e.g., photographs of facial 
expressions, electronically filtered speech, audiotaped 
vocalizations of emotions such as "joyful humming" or 
"growling" sounds, or actors with masks on to obscure 
facial features while emotional gestures were enacted).
The results of the study, however, are in keeping with 
these studies which have found emotion recognition 
impairment in autistic individuals (Braverman et al., 1989; 
Hobson, 1986a, 1986b; Hobson, Ouston & Lee, 1988a, 1988b; 
Weeks & Hobson, 1987). Interestingly, the audiotape and 
videotape tasks employed in this study arguably may be 
"easier" tasks to perform than will some tasks previously 
used given the cues to emotion present in this study's 
stimulus materials. In this respect, the fact that a 
significant difference was observed between the groups, 
despite the relative simplicity of the tasks, points out
that even when fundamentally simple emotional recognition 
stimuli are utilized, the autistic individual has more 
difficulty relative to the nonautistic normal or mentally 
retarded individual in judging emotional content.
The fact that all subjects were required to 
demonstrate a criterion level (i.e., at least 80%) 
recognition of emotions by correctly identifying the 
emotional content in the schematic drawings of emotion, 
prior to being included in the study, would suggest that 
all subjects had at least a general or basic understanding 
of the four major expressions of emotion recognizable early 
in life. In addition, this inclusion task ensured that all 
subjects in the study met at least minimal standard levels 
of cognitive and receptive language ability— abilities 
which are required for listening to and following simple
directions (e.g., "Put the block on the ______   face."), for
matching a verbal label to a picture cue, and for making 
discriminations between several possible choices of 
stimuli. This ensured that non-specific tasks demands were 
not in fact the cause for difficulty in correctly 
identifying emotional content in the two media presented to 
subjects. While other studies have included screening 
tasks, specifically those undertaken by Hobson (1986a, 
1986b), these studies involved teaching trials to bring the 
subjects up to a defined criteria of emotion recognition 
ability. Autistic subjects in Hobson's (1986a) study who
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were unable to match schematic drawings of the four basic 
emotions to videotaped displays of facial emotion were 
trained to do so prior to their matching schematic drawings 
of emotion to emotional gestures, vocalizations and 
contexts. It was noteworthy that the autistic subj ects 
"required significantly more teaching trials than did their 
matched control subjects" (Hobson, 1986a, p. 327).
By avoiding a similar training procedure in the 
present study, a "purer" assessment of autistic children's 
knowledge and recognition of facial expressions of emotion 
may have been achieved. Subjects were required to 
demonstrate recognition ability outright without the aid of 
instruction in what elements of a facial expression denote 
the underlying emotional tone. In the autistic group, 16 
of 18 subj ects had 100% correct identification of emotions 
on the inclusion task. The other two autistic subj ects 
demonstrated 80% correct identification. With the 
normal/mentally retarded group, 15 of 18 subjects scored 
100% correct on the inclusion task. Two normal/mentally 
retarded subjects scored 90% correct and one scored 80% 
correct. Hence, the autistic subj ects displayed equivalent 
matching ability with the normal/mentally retarded subjects 
prior to undertaking the audiotape and videotape emotion 
matching tasks.
Using this inclusion task procedure, autistic subj ects 
in the moderate range of mental retardation were not able
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to either (1) fully understand the direction to put a block 
on a certain face named by the examiner or (2) make correct 
identifications of the required emotions with 80% accuracy. 
Seven autistic subjects with intellectual levels in the 
moderate range of mental retardation who were screened with 
this inclusion task but who failed to reach the 80% correct 
identification criteria-— the highest number correct 
reaching only 60%— displayed some fundamental emotion 
recognition ability. Interestingly, five of these seven 
autistic children were able to correctly identify the 
"happy" face the required two times, with the other two 
children identifying it correctly one time. The "sad" face 
was next best correctly identified by this group. Such 
findings indicate that at least a rudimentary understanding 
of two of the more "basic" emotions exists in autistic 
individuals with this degree of mental retardation.
While no statistically significant difference was 
observed between performance depending upon the type of 
medium employed in this study, there was a trend towards a 
slightly higher number of correct scores on the videotape 
task compared with the audiotape task. This situation 
might be expected given the "richer" cues (i.e., visual, 
auditory and situational) available in the sequences of the 
emotions being presented in the videotape compared with 
those in the audiotape. Nevertheless, the simplicity and 
conspicuousness of emotional presentations in both the
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videotape and audiotape, as well as the short sentence 
length (from 4 to 10 words; M = 6.35; SD = 1.49) that was 
spoken in the task sequences, probably accounts for the 
lack of a significant difference in performance by subj ects 
between the two media. Informal questioning of the 
subj ects following the two tasks revealed that the majority 
thought subjectively that the audiotape was somewhat 
"harder" because "you could not see the person's face."
Many of the subj ects, however, commented on how "easy" they 
thought the tasks were, these usually being the older 
subjects or ones with ceiling levels of performance.
Of the 18 autistic children, only 7 had perfect scores 
(i.e., 10 correct out of 10 trials) on both the audiotape 
and videotape tasks. Nine normal/mentally retarded 
children had perfect scores on both tasks. While this 
indicates generally better performance on the part of the 
normal/mentally retarded subjects, it still shows that they 
were not entirely "error-free" in identifying emotions.
Most of these errors were made by nonautistic subj ects with 
mental retardation. This finding would be consistent with 
those of Hobson, Ouston, and Lee (1989) in which it was 
found that mentally retarded individuals made more errors 
on emotion recognition tasks relative to their performance 
on non-emotion recognition tasks and in comparison with 
nonretarded individuals matched for verbal mental age.
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Analyses showed that normal/mentally retarded subjects 
performed better at identifying the emotions of "happy" and 
"angry" than did the autistic subjects when the two media 
were combined. The difference between groups in 
identifying the emotion of "sad" approached significance, 
while differences in correct identifications of emotion 
were not significant for the "scared" and "no emotion" 
sequences. Both the normal/mentally retarded and autistic 
groups showed an identical pattern in the number of items 
correctly identified— the "happy" emotional sequences were 
most often correctly identified, followed in turn, by 
"sad," "angry," "scared," and finally "no emotion." It may 
be the case that the "no emotion" sequences were more 
poorly identified because of the specific labelling used in 
the experiment (i.e., the word "emotion" is not as often 
encountered as the word "feeling" and perhaps "no feeling" 
would have been a better choice to refer to the neutral 
face), and the children's relative inexperience with 
categorizing things as "non-emotional."
Many studies on emotion recognition have not looked at 
the pattern of errors made by autistic children when they 
are faced with recognition tasks. When the autistic 
subjects made errors in identifying a "happy" videotape or 
audiotape sequence, they were more likely to identify these 
positively-expressed emotions as being "no emotion." A 
stronger finding was that when presented with "no emotion"
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videotape and audiotape sequences, autistic subjects making 
errors were more likely to call the neutral expressions 
"happy.” To what extent this is reflective of a 
idiosyncratic perceptual set that is particular to autism 
is unclear. That is, perhaps the autistic individual's 
seemingly flat or neutral affective outward appearance 
masks an underlying state of "happiness" or emotional 
equilibrium which results from an internally-ordered and 
self-imposed routine world. While this is purely 
conjecture and inferential, it is not totally inconsistent 
with the behavioral manifestation of the disorder in which 
extreme behavioral outbursts or reactions (i.e., screaming, 
aggression, tantrums, etc.) can result from insignificant 
changes in the environment where only moments ago quietude 
existed. Hence, situations that to normal individuals 
might be deemed "neutral" or particularly devoid of 
emotional content, might be to the autistic person, a 
"refuge," in that they are lacking in "demands" on the 
individual. Likely these situations require no processing 
of others' emotional states, and are not fraught with 
inexplicable changes in the immediate environment which may 
result in negative mood states on the part of the 
individual with autism.
Overall, the fewest errors (i.e., 7 errors) were made 
by autistic individuals in identifying the "happy" emotions 
in the audiotape and videotape tasks combined. This stands
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in stark comparison to the normal/mentally retarded 
subjects' performance, where no errors in identifying 
"happy" emotions were observed. This finding may be 
further evidence to suggest the extent of emotion 
recognition difficulties seen in autistic subjects. Since 
facial expressions of "happiness" are universally 
recognized as one of the more basic of the emotion states, 
it is not unexpected that all the subjects, regardless of 
diagnosis, would perform best on "happy" items. Yet, 
autistic subj ects still exhibited some confusion for the 
positive emotion inherent in "happy" sequences, perhaps the 
"simplest" and most straightforward of the emotional 
stimuli.
Interestingly, research by Walker (1982) has indicated 
that normal infants of 5 and 7 months can recognize the 
correspondence between vocal and facial expressions of 
happiness and sadness by increasing their gaze time when 
videotaped facial expressions were presented with 
emotionally-consistent speech. Thus, the capacity for 
recognizing the "relevance" of basic positive and negative 
emotional states is present in the very young and continues 
to become more refined, highly-developed and diversified 
throughout development. How this emotion recognition 
ability develops in the autistic infant is not certain as 
of now, although what is certain is that at some point it 
deviates from the normal progression seen in normal
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infants. Because research on emotion recognition ability 
shows that autistic children and adults can make correct 
identifications of emotions, albeit with more errors than 
normal and mentally retarded individuals, it indicates that 
the process involves impairment in some but not all aspects 
of recognition ability. We are as yet uncertain whether 
this is related to inappropriate attention to specific 
subtleties in emotional expression or an inability to deal 
with the increasing complexity of emotional cues or 
expressions present as a person becomes older.
Focusing on the factor of emotional "complexity", it 
was not surprizing that autistic subjects obtained more 
errors on the emotions of "scared" or "angry," emotions 
which admittedly involve somewhat more ambiguity. For 
example, the next fewest number of errors (i.e., 8 errors) 
made by autistic subjects were recorded for the "sad" 
emotions in the audiotape and videotape. This would make 
intuitive sense, since, in their simplest forms, the 
opposite of "happy" is "sad," and one state involves a 
relative "lack" of the presence of the other.
Additionally, in teaching children the labels for these
specific emotions, each emotional state may be frequently 
used as a reference point for the other by teachers and
parents. Hence, autistic children may have a basic
understanding of "sad" as it relates to "happy" (and vice 
versa) through sheer daily experience and via the
"labeling" of these observed emotional states by 
caregivers.
On the other hand, the number of errors recorded for 
autistic subjects on the audiotape and videotape tasks 
combined, jumped to 13 errors for "angry" and 17 errors for 
"scared." If we conceptualize autistic children as 
experiencing an overall developmental delay, social- 
affective, communicative and cognitive impairment, it is 
not difficult to understand that their experience with and 
understanding of the feelings of "anger" and "fear" (in 
fact, with all the emotions) might be less highly developed 
than their normal and mentally retarded counterparts. As 
this is the case, it might make sense that in their attempt 
to identify the emotional content inherent in the "angry" 
and "scared" sequences, half the responses made by autistic 
subj ects scoring errors for these two "negative" emotions, 
were in the equally "negative" emotional category of "sad." 
"Negative" emotional states would be defined as those 
emotional states that would be viewed as subjectively or 
hedonically "less-pleasing" to the individual. The 
remainder of the misidentifications generally involved 
calling an "angry" sequence "scared", and vice versa.
While the autistic subj ects must have picked up on the 
"negativity" of the "angry" and "scared" emotions presented 
in the audiotape and videotape sequences, their limited 
understanding of anger and fear may have led them to choose
the most familiar "negative" emotion they had experience 
with (or a label for), that of "sadness."
While no formal measurements of response times were 
conducted, it was noted that autistic subjects tended to 
take longer to make responses on both tasks, frequently 
wavering in their placement of the block until they 
"settled" on the emotion they wanted. This may indicate 
that the choice of emotion, in some cases, was not 
immediately recognizable to them or that they had to make a 
greater number of between-emotion comparisons to arrive at 
the correct responses. Also, the underlying cognitive 
skills needed to differentiate between the various emotions 
may have required additional processing time by the 
autistic children.
Some of the verbalizations made by the autistic 
subjects as they performed the task were of clinical 
relevance. One 10 year-old autistic child, in his own 
"autistic" way, sought to associate the emotional content 
of the schematic drawings in the inclusion tasks with a 
particular situation. For example, after being asked to 
put the block on the happy face, the child looked up at the 
examiner and queried, "He's happy because he went to the 
party?" Later, when asked to identify the "sad" face, 
after placing the block on the sad face, he matter-of- 
factly stated, "He's sad. He didn't go to the party." 
Interestingly, this child was striving to make some
understanding of the emotional content of the pictures 
through either a recalled personal experience or the 
incorporation of delayed echolalic verbal responses.
An older autistic adolescent, age 16, after viewing 
the videotape through the first time, repeated in an 
echolalic manner the verbal content of one of the "angry" 
sequences, saying, "The robber took all the money." He 
then added, referring to the individual on the screen,
"He's disappointed. He would call the police."
Apparently, it was unsatisfactory that an unfavorable 
response had befallen the actor in the sequence and he 
wished to redress the injustice! This same individual, 
after hearing the "scared" audiotape sequence in which the 
female voice said "Oh, no. The ladder is tipping over," 
then stated to the examiner, "Because it was a storm" and 
then looked expectantly at the examiner as if for 
clarification of this fact. Interestingly, he felt it 
necessary to expand on the content of the emotional 
sequences he was encountering during the administration of 
the tasks.
Results of the accuracy ratings procedure indicated 
that raters were able to correctly identify more of the 
facial expressions of the normal/mentally retarded subjects 
than of the autistic subj ects when kept blind as to 
diagnosis of the subjects and as to the actual emotions 
which the subjects were trying to portray in the
photographs. These results are consistent with those 
obtained by Macdonald et al. (1989) in which it was found 
that raters were "less accurate" in identifying the facial 
expressions of emotion portrayed by high functioning adults 
with autism compared with normal adults matched on age and 
nonverbal IQ. What clearly differentiated between the two 
groups in the present study, however, was the raters' 
ability to identify facial expressions of "sad" and "angry" 
more accurately in the normal/mentally retarded group. For 
autistic subjects, "happy" faces were most often correctly 
identified by raters, with an overall 86% accuracy.
Autistic children's "no emotion" faces (62% accuracy) were 
next most often correctly identified, followed in turn, by 
"scared" and "angry" faces, which were identified with 
equal accuracy (44%) , and finally "sad" faces, identified 
with 38% accuracy. For the normal/mentally retarded 
subjects, again, "happy" faces were most often correctly 
identified, with an overall accuracy of 93%.
Normal/mentally retarded children's "angry" faces (79%) 
were the next most often correctly identified, followed by 
"no emotion" faces (65%), "sad" faces (63%), and finally, 
"scared" faces (50%) . Overall, it can be seen that raters 
were less accurate in identifying facial expressions 
associated with "negative" emotional states (i.e., "sad," 
"scared," and "angry") when these were portrayed by the 
autistic subjects.
Clinically, statements on observations of autistic 
children often include references to the individual's 
exhibiting a predominantly "flat affect" state 
characterized by the lack of facial expression. With some 
autistic individuals, a lability of emotion is observed 
such that, at times, this outward lack of expression may be 
quickly changed to one of inappropriate "happiness" where 
the autistic individual may smile or even laugh to 
themselves without any observable precipitant in the 
immediate environment. In either case, the autistic child 
appears particularly "well-equipped" to readily display 
"positive" emotion (i.e., hedonically pleasant) or a lack 
of emotions, but is more "ill-equipped" to display the 
"negative" emotional states on demand. Emotions such as 
"anger" "fear" or "sadness" apparently are more difficult 
for autistic subjects to express facially on demand, or at 
least are less recognizable or ambiguous to the normal 
observer in their inherent "emotionality". In comparison, 
raters showed moderate to high accuracy in identifying all 
of the facial expressions of the normal/mentally retarded 
subjects, with the "scared" face being the least well 
identified.
Anecdotally, the autistic subjects' verbalized 
subjective impressions of the difficulty in making the five 
facial expressions included statements such as "This is 
hard" or "I can't do it." In such cases it became
necessary for the examiner to encourage the subject to 
simply "do the best they could" in making the faces. On 
the other hand, a number of normal/mentally retarded 
subjects commented that the "scared" face was most 
difficult to express, although did not comment one way or 
the other on the remaining four emotions they were asked to 
express. This finding might be consistent with the lower 
accuracy of correct identification by raters for the 
"scared" facial emotion expressed by the normal and 
mentally retarded subjects.
Focusing on the errors made by raters in identifying 
the emotions in the photographs showed that certain emotion 
categories were more likely to be used than others. This 
was particularly the case with autistic subjects' "sad" 
faces, in which the "no emotion" and "angry" labels were 
chosen most frequently. Autistic subjects' "sad" faces, 
which were the most poorly identified of all five emotions 
by raters, were more likely to be characterized by either: 
(1) an apparent lack of emotional expressiveness or (2) at 
the opposite extreme— reflecting a highly-charged emotional 
facial expression (i.e., appearing as if the subject were 
"angry"). For autistic subjects' "scared" faces, when 
errors were made, the "no emotion" label was used more 
often, followed by an equal number of "happy" and "angry" 
ratings. Here again, it can be seen the "scared" faces 
were characterized by: (1) either a lack of expressiveness
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or (2) facial expressions of two completely different 
emotional tones. Finally, when errors were made in 
identifying autistic subj ects "angry" faces, the "sad" 
label was used most often by raters, followed by the 
"happy" label.
The response variation results suggest that autistic 
subj ects' "negative" emotion faces produced on demand, in 
fact, may portray less inherent facial change in expression 
(e.g., furrowed brows, drawn mouth, pouting mouth, downcast 
eyes, etc.) for those emotions which are viewed as 
hedonically less-pleasing in emotionality, and as it were, 
insufficient information to judge them as such. Because 
raters were more likely to use the "happy" or "no emotion" 
categories for the autistic subjects' faces, they 
apparently encountered more facial expressions 
characterized by an appearance of happiness (or at least 
some degree positive affect) or a "neutral" or relative 
lack of facial expression. By comparison, the response 
variation for normal/mentally retarded subjects revealed a 
more even usage of the five emotion labels.
Data on the difference ratings of the facial 
expressions portrayed by the autistic and normal/mentally 
retarded subjects indicated that autistic subjects showed 
facial expressions that were rated as "more different than 
normal" from nonautistic subjects. These results also are 
consistent with those of Macdonald et al. (1989) in which
high functioning adults with autism were rated as more 
"odd" in their production of facial and vocal expressions 
of emotion than normal adults. Results of analyses on the 
number of "slightly different" (i.e., "2" ratings) and 
"very different" (i.e., "3" ratings) ratings indicated 
autistic subjects' facial expressions received more "2" and 
"3" ratings than did normal/mentally retarded subjects' 
facial expressions, which would result in overall higher 
difference ratings.
Results of the precision ratings procedure indicated 
that autistic subjects' portrayed facial expressions in the 
photographs were rated as matching "less well" with the 
labels for the emotions they were actually asked to 
portray. Normal and mentally retarded subjects' "happy," 
"sad", "no emotion," and "angry" faces were rated as being 
more precise than autistic subjects. No significant 
difference was observed between the groups for the "scared" 
emotion. While the mean precision rating across all 
emotions for the autistic subjects (i.e., 2.87) placed them 
closest to the "3" anchor in the five-point precision 
ratings scale and, thus, indicated facial expressions 
generally rated as "adequate/acceptable" in their match 
with the emotion labels, normal/mentally retarded subjects 
obtained a better overall mean precision rating (i.e.,
2.37) placing them closer to the "2" anchor. This
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indicated that their facial expressions, in comparison, 
generally matched "well" with the emotion labels.
For autistic subjects, "scared," "angry" and "sad" 
facial expressions received higher mean ratings relative to 
the "happy" and "no emotion" faces. This is a further 
indication that autistic subjects are able to produce 
"happy" or "no emotion" faces relatively much better on 
demand than the "negative" emotion faces. This same 
general pattern was observed among the normal/mentally 
retarded subjects, but with only "sad" and "scared" faces 
rated as less precise relative to the other three emotions.
As this study and previous research has shown, 
autistic individuals show deficits in both recognition and 
production of basic human emotion. What does this mean for 
the autistic individual in the world and those who will 
interact with him? Hobson (1992) has addressed this point 
and indicated that the autistic individual's deficits in 
social perception may best be viewed as an "interpersonal 
impairment" that can prevent the establishment of 
"intersubjectivity" between the autistic individual and 
persons in his world. This relative inability of autistic 
individuals to understand others as "persons" with their 
own feelings, thoughts, desires, attitudes, etc. and 
understand basic forms of interpersonal coordination can 
have far reaching consequences for the autistic person. 
These consequences may extend beyond the social-affective
impairments manifest in autism to include impairments in 
cognitive, linguistic, and general social development 
(Hobson, 1992).
In general, because the autistic individual has 
difficulty understanding others as "subjects of 
experience," this can lead to impairments in social 
learning and perspective taking. Hobson (1992) further 
states that cognitive impairments, most notably impairments 
in autistic children's symbolic play and imaginative 
ability, may stem from such social-affective impairment. 
Because the autistic child has difficulty removing himself 
(i.e., "disembedding") from an idiosyncratic point of view 
towards objects or relations between objects in the world, 
it will be very hard for him to "adopt a variety of co­
orientations to given objects or events" (Hobson, 1992, p. 
175). It is this ability to adopt co-orientations of 
objects that allows the normal child at play to represent 
one object by another— for example, to use a block of wood 
as an airplane or telephone receiver. The relative 
difficulty that autistic persons have in imitating others, 
while certainly associated with the underlying social- 
affective impairment, further compounds this inability to 
symbolically represent events or objects because direct 
observation of another person's play may be less 
meaningful.
Language difficulties, particularly difficulties with 
pragmatic language, are a major characteristic of autism.
An inability to adjust spoken language to take into account 
the listener's point of view and to express subjective 
feelings verbally puts the autistic individual at a 
distinct disadvantage relative to normal children. 
Underlying social-affective impairments will not only 
effect the quality of interpersonal communication with 
others, but may make a "substantial contribution to general 
language delay in autism" (Hobson, 1992, p. 175).
The fact that normal graduate students in this study 
were less accurate in identifying the facial expressions of 
autistic subjects may point up another area of concern, 
particularly for those who are called into daily 
interactions with the autistic child. Caregivers, 
therapists, or teachers may misidentify or misrepresent 
what the autistic child is feeling or trying to communicate 
facially. If spoken language ability and nonverbal 
communication ability (i.e., use of gestures) is 
particularly poor in the autistic individual as well, as is 
often the case, then the amount of information that is 
correctly communicated by the child to the other person may 
be necessarily less. Furthermore, an invalid 
interpretation of this emotional information by others may 
result. Such misinterpretation by others could, in turn, 
result in noncompliance, behavioral outbursts, tantrums, or
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even aggressive episodes by the autistic person, especially 
if this misinterpretation occurs in a context of increasing 
task demands, power struggles over compliance issues, or 
shifts in routines (both expected and unexpected). The 
emotion recognition and cognitive deficits manifest in 
autism may further complicate such situations because the 
autistic person may have difficulty understanding what they 
are to do in a given situation or what others are trying to 
communicate to them emotionally. Social praise (smiling) 
or reprimands delivered in a stern voice with a serious or 
angry facial expression by caregivers may not have the 
intended impact when perceived by the autistic child.
Again, interpersonal coordination or interpersonal 
relatedness between the autistic child and other persons in 
their world may suffer because of the social-affective 
deficits.
Based on the results obtained, the materials and the 
procedures used in this study may have some clinical 
utility. First, because only a small number of trials on 
both the audiotape and videotape recognition tasks were 
needed to differentiate between autistic and 
normal/mentally retarded children's emotion recognition 
ability, assessments of how well autistic children are able 
to identify the four basic emotions can be done rather 
quickly. Second, the administration procedure could be 
easily modified so that children would not have the
opportunity to watch the videotape or listen to the 
audiotape in their entirety prior to making the emotion 
identifications. In this manner, one might obtain even a 
"purer" assessment of what the autistic child knows or 
understands about emotion under a completely novel 
situation.
Autistic children's demonstrated difficulty in 
producing accurate representations of facial emotion, 
particularly the "negative" emotions, may provide the 
clinician with another assessment tool. Simply asking the 
child to produce the various facial expressions and gauging 
their success at doing so provides the clinician with 
immediate feedback as to the child's emotion production 
ability. Since the raters in this study found it difficult 
to identify the "sad," "angry" and "scared" faces of 
autistic children in this study, yet had relative ease at 
identifying the "happy" and "no emotion" faces, this 
suggests that having the autistic child attempt to produce 
all five expressions and then making comparisons between 
them as to the accuracy of their expressions would be the 
most useful method. As research has shown that there tends 
to be a positive relationship between an individual's 
ability to produce voluntary facial expressions and 
spontaneous emotional expression (Field & Walden, 1982; 
Zuckerman, Hall, DeFrank & Rosenthal, 1976), it may then be. 
possible to garner some idea of how emotionally expressive
the autistic child is based on their ability to produce 
facial expressions "on demand". This information may be 
useful in determining how well the autistic individual 
might function in certain social situations, provide 
clues as to what aspects of emotional expression could be 
discussed with the individual and built upon in a therapy, 
or provide some idea of the individual's overall social 
functioning level.
Another potential clinical benefit might include use 
of the stimulus materials in this study as "teaching tools" 
for building skills in emotion recognition ability with 
autistic children. Because the five schematic drawings are 
simple line drawings, devoid of potentially confusing 
attributes (such as sex or age) which research has shown to 
be difficult for the autistic child to process (Hobson, 
1987) , attention can be focused on only the most essential 
elements necessary for determining facial emotion (e.g., 
the positions of the eyes and mouth). A videotape format 
containing sequences of conspicuous facial expressions of 
emotion and situationally or emotionally-relevant verbal 
content can provide the child with modeled instances of 
emotions, as well as provide the clinician/teacher with 
visual stimuli to which questions regarding emotions can be 
directed (e.g., "Why is the boy sad?" or "Why is the girl 
smiling?" or "How do you think that person feels?").
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While this study has provided results indicative of an 
impairment in autistic children's ability to recognize and 
produce the four basic emotions, there are some areas of 
weakness that should be addressed. First, because autistic 
subjects were individually matched with nonautistic normal 
and mentally retarded subjects on intellectual level and 
chronological age, but less than half of the nonautistic 
sample included individuals with some degree of mental 
retardation (i.e., seven subjects), analyses comparing all 
eighteen autistic subjects to nonautistic subjects with 
mental retardation would not likely yield meaningful 
results given the small sample size of mentally retarded 
subjects. However, comparing autistic subjects' 
performance on the tasks with that of a larger sample of 
mentally retarded children matched for intellectual level 
(with perhaps the best matching variable being non-verbal 
IQ scores) would be a useful comparison because it would be 
possible to assess how autism per se effects emotion 
recognition and emotion production performance beyond that 
which might result from simple cognitive impairment alone.
Second, a total of only ten emotion sequences were 
used in each the audiotape and videotape emotion 
recognition tasks. While significant results were obtained 
between autistic and normal/mentally retarded subjects' 
emotion recognition abilities with only ten trials per 
medium, the study is somewhat limited in its
generalizability given the fact that there were only two 
sequences per emotion represented in the audiotape and 
videotape. Even stronger results might have been obtained 
had 15 to 20 sequences (i.e., three or four trials per 
emotion) been utilized because this would provide more 
opportunities to assess performance on the specific 
emotions. However, given the generally limited attention 
span of children, particularly those children with autism, 
a fewer number of trials per stimulus medium was selected 
to ensure valid data collection during the single sessions 
in which the tasks were administered.
The addition of a non-emotional matching control task, 
similar to that used by Hobson (1986a), would ensure that 
the poorer correct matching of schematic drawings to the 
simple emotional stimuli by autistic children in the 
present study was not due solely to non-specific task 
factors (such as memory, attention, task difficulty), but 
an actual impairment in autistic children's emotion 
recognition abilities. While it was felt that the use of 
the inclusion task helped to control for non-specific task 
demands, the addition of a non-emotional control task would 
also make it possible to assess whether autistic subjects 
would show the expected decrement in performance on an 
emotional matching-to-sample task relative to that seen on 
a non-emotional matching-to-sample task.
Since the age range of subjects in the study was 
relatively broad, and this was necessary to achieve a 
respectable sample size, this makes it difficult to 
determine what effects development and maturation play in 
the recognition and production of facial expressions of 
emotion in autistic children. Certainly, it can be argued 
that the older autistic subjects would have more years of 
experience with various emotional situations and displays 
of affect, both personally and those observed in others. 
Hence, we might expect that the older autistic subjects 
would do better relative to the younger autistic subjects.
Although formal analyses were not undertaken on the 
effect of age level, a rough grouping of autistic children 
into a younger age group (8 years to 12 years) and an older 
age group (13 years to 16 years) showed that more of the 
errors on the emotion recognition tasks were made by 
autistic subjects falling into the younger age group. This 
would be consistent with these younger autistic children 
having perhaps both relatively fewer experiences with 
emotion identification in general and less sophistication 
in making discriminations of varying emotionality than 
older autistic subjects. Interestingly, Macdonald et al.'s 
(1989) results suggest that autistic adults' poorer emotion 
recognition and production abilities, compared with those 
of normal adults, reflect "not simply a developmental lag, 
but a facet of persisting socio-emotional deficit" that is
manifest even in adulthood. Based on the results of this 
study we might predict that as autistic individuals become 
older they make fewer errors in identifying the inherent 
emotions experienced in day to day life and may learn to 
attend to and discriminate between emotion cues to some 
degree over time, although they likely never do so with the 
same degree of accuracy seen in normal individuals.
Looking at the effect of age level on emotion 
identification ability in autistic subjects using 
experimental tasks similar to those employed in the present 
study would be a useful future endeavor.
CHAPTER 6 
SUMMARY AND CONCLUSIONS 
Autistic children ages 8 to 16 were found to exhibit 
poorer performance in recognizing basic emotions (i.e., 
"happy," "sad," "scared," "angry," and "no emotion") when 
they were presented in audiotape and videotape sequences as 
compared with chronologically and intellectually-matched 
nonautistic normal and mentally retarded children.
Although the nature of the emotional recognition tasks was 
simple and a number of the autistic subjects obtained 
ceiling levels of performance (which has been seen in other 
studies), the fact remains that a higher number of errors 
were recorded for autistic subjects and the type of errors 
that were made in emotion recognition were different from 
the normal/mentally retarded individuals'.
Ratings of the autistic children's ability to 
reproduce basic emotional facial expressions indicated that 
their facial expressions were rated as less "accurate," 
more "different" from normal, and less "precise" in their 
match with how these emotions are normally thought to be 
portrayed relative to the normal/mentally retarded 
children's facial expressions. The findings from these 
evaluations of autistic children's facial expressions are 
important because this is the first study to look at 
autistic children's ability to reproduce all four of the
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basic emotions recognizable early in life. Interestingly, 
the production of "negative" emotion states (i.e., those 
emotional states which would be viewed as subjectively or 
hedonically "less-pleasing" to the individual) was most 
difficult for autistic children, relative to their own 
performance on "positive" emotion states, and to that of 
nonautistic normal and mentally retarded children.
While the overall findings of this study are 
consistent with other research indicating a deficit in 
emotion recognition and production ability in autism 
relative to nonautistic individuals, it still remains 
difficult to separate the interaction between cognitive 
factors and socio-emotional factors in the appreciation and 
expression of human emotional cues by autistic individuals. 
Perhaps in time this issue will be settled, but until then, 
continued research is needed to clarify this issue.
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APPENDIX A
CONSENT FORM
This study examines the ability of children ages 8 to 
16 to both recognize and produce facial and verbal emotions 
The study will involve four related tasks in which your 
child will (1) identify facial emotions in drawings, (2) be 
asked to model five facial emotions, and be photographed 
while making each, (3) listen to an audiotape of emotions 
and identify those emotions, and (4) watch a videotape of 
emotions and identify those emotions.
During the production of facial expressions of emotion 
task, your child will be photographed with a 35 mm camera 
as they make each of the five emotions. These photographs 
will be rated by undergraduate students at the University 
of North Carolina as to how well the child makes each
expression of emotion. All personal information obtained
in this study will be strictly confidential. Raters of the 
photographs will be given no information about the child 
other than a subject number. These photographs will be 
destroyed following ratings by the undergraduate students.
Additionally, all children will be matched with other 
children in the study based on age, intellectual level and
adaptive functioning level. If this information is
available through parental or school records it will be 
utilized. In the event that it is not available, it will 
be necessary to interview parents regarding their child's 
adaptive functioning level and conduct additional testing 
to determine intellectual functioning level.
As one of the emotions utilized in this study is 
"fear," should your child show any fearful reactions to the 
stimulus materials during or after the study, they will be 
fully debriefed at the end of the session and any 
desensitization will be conducted. It is not anticipated 
that such reactions would arise given the nature of the 
stimulus materials, however.
BEING IN THIS STUDY IS COMPLETELY VOLUNTARY. YOU MAY 
CHOOSE TO DISCONTINUE YOUR CHILD'S PARTICIPATION AT ANY 
TIME.
This research is being conducted by Steven R. Love, M.A. 
and is being supervised by Professor Johnny L. Matson, 
Ph.D., Department of Psychology, Louisiana State 




I HAVE READ AND UNDERSTAND THE CONSENT FORM. ANY 
QUESTIONS I HAVE ABOUT THE STUDY HAVE BEEN ANSWERED TO MY 
SATISFACTION. BY SIGNING THIS FORM I AGREE TO MY CHILD'S 
PARTICIPATION IN THIS STUDY. I ALSO AGREE TO STEVE LOVE'S 
CONTACTING MY CHILD'S SCHOOL REGARDING HIS/HER RECENT 
INTELLECTUAL AND/OR ADAPTIVE FUNCTIONING LEVEL TEST RESULTS 
IF THIS IS NECESSARY.
Signed: __________________   Date: _
Child's Name: __________________
If you have any questions or concerns either during or 
after this study you may contact Steven Love at:
Chapel Hill TEACCH Clinic 
CB #7180, Medical School Wing E 
The University of North Carolina at Chapel Hill 
chapel Hill, NC 27599-7180 
(919) 966-5156
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The male voice says happily, "I just bought a 
new car!"
The female voice says happily, "I bought a 
new dress today."
The male voice says sadly, "I lost my ball."
The female voice says sadly, "My cat ran 
away."
The male voice says angrily, "My VCR is 
broken."
The female voice says angrily, "The dog dug 
up all the flowers."
The male voice says fearfully, "What was that 
loud noise?"
The female voice says fearfully, "Oh, no. The 
ladder is tipping over."
The male voice says in a neutral tone, 
"There's a chair in the room."
The female voice says in a neutral tone, 








AND DESCRIPTIONS OF EMOTIONS APPEARING ON THE 
VIDEOTAPE
The actor smiles and says, "My children just 
gave me a present." (He looks at a package 
held in his hand briefly). He then smiles 
again towards the videocamera.
The actress smiles and says, "I just found 
that book I lost." (She looks at the book 
held in her hand briefly). She then smiles 
again towards the videocamera.
The actor exhibits a sad, downcast face and 
says, "I fell down and hurt my elbow." (He 
looks at his "hurt" elbow briefly). He then 
looks sadly again towards the videocamera.
The actress exhibits a sad, downcast face and 
says, "Our pet dog died yesterday." (She 
looks at the leash held in her hand briefly). 
She then looks sadly again towards the 
videocamera.
The actor exhibits an angry face and says, "A 
robber took all my money." (He looks at an 
empty wallet held in his hand briefly). He 
then looks angrily again towards the 
videocamera.
The actress exhibits an angry face and says, 
"Someone just broke my window with a rock." 
(She looks at the rock held in her hand).
She then looks angrily again towards the 
videocamera.
The actor makes a scared face and says, "No,
I don't want to go in that dark cave." (He 
holds up his hands in front of him as if 
shunning going into the cave). He then looks 
fearfully again towards the videocamera.
The actress makes a scared face and says,
"No, I don't want to hold that snake." (She 
holds up her hand in front of her as if to 
reject the snake). She then looks fearfully 
again towards the videocamera.
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APPENDIX C (cont.)
"No emotion" The actor makes a neutral face and says,
"There's an airplane up in the sky." He then 
looks blankly again towards the videocamera.
The actress makes a neutral face and says, 
"The bus is coming down the street." She 
then looks blankly again towards 
the videocamera.
APPENDIX D












EMOTIONAL SITUATIONS TO AID IN PRODUCTION OF FACIAL EMOTION
1. Your mother gives you some money to buy ice cream.
You are feeling happy.
2. You fell down and scraped your knee. You are 
feeling sad.
3. You find out that your brother broke your favorite 
toy. You are feeling angry.
4. You are in bed at night and you hear a strange
noise. You are feeling scared.
5. You are sitting in a chair and it is very quiet.
You are feeling no emotion.
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APPENDIX F
SOCIAL VALIDATION OF STIMULUS MATERIALS RATING SHEET FOR
ADULTS
Choose the one word that you feel best describes the 
emotion that is being represented in the drawings, 
audiotape sequences and videotape sequences from the list
below.
Choices:
Envious Sad Confusion Embarrassed Angry Cautious 
Happy Surprised No emotion Humbled Disgusted Scared
TYrawinqs
Emot • 1 _—_—
Emot. 2  ---





















Emot. 1 _ 
Emot. 2 _ 
Emot. 3 _ 







Choose the best word from the list to go in the blanks on 








SOCIAL VALIDATION OF STIMULUS MATERIALS RATING SHEETS FOR
CHILDREN
HOW IS THE PERSON FEELING?
After looking at each drawing, look at the list and 
write the word in the blank that tells how the person is 
feeling:
Chose from this list:









HOW IS THE PERSON FEELING?
After listening to the tape, look at the list and 
write the word that tells how the person is feeling.
Choose from this list:









9 .  _____________
10.
APPENDIX G (cont.)
HOW IS THE PERSON FEELING?
After looking at the person on the videotape, look at 
the list and write the word that tells how the person is 
feeling.
Choose from this list:
SAD ANGRY NO EMOTION HAPPY SCARED
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APPENDIX G (cont.)
HOW IS THE PERSON FEELING?
Read each of the sentences and fill in the blank with the
word that tells how the person is feeling.
Choose from this list:
SAD ANGRY NO EMOTION HAPPY SCARED
1. Your mother gives you some money to buy ice cream.
You are feeling __________ .
2. You fell down and scraped your knee. You are feeling
3. You find out that your brother broke your favorite
toy. You are feeling _________.
4. Your are in bed at night and you hear a strange
noise. You are feeling _________.
5. You are sitting in a chair and it is very quiet. You
are feeling _________ .
APPENDIX H 
COMPUTER GENERATED RANDOM ORDER LIST








































































































1 = Happy 2 = Sad 3 = No emotion 4 = Scared 5 = Angry
Pair 10 Order Pair 11 Order Pair 12 Order
Trial 1 23514 Trial 1 25314 Trial 1 15234
Trial 2 25413 Trial 2 24351 Trial 2 53412
Trial 3 15432 Trial 3 41253 Trial 3 31245
Trial 4 41532 Trial 4 15423 Trial 4 51423
Trial 5 13452 Trial 5 45213 Trial 5 53142
Trial 6 15324 Trial 6 25431 Trial 6 43251
Trial 7 43251 Trial 7 34512 Trial 7 52134
Trial 8 15432 Trial 8 43251 Trial 8 34152
Trial 9 52413 Trial 9 23514 Trial 9 31524
Trial 10 32415 Trial 10 41523 Trial 10 21435
Pair 13 Order Pair 14 Order Pair 15 Order
Trial 1 42135 Trial 1 21354 Trial 1 41532
Trial 2 15423 Trial 2 53214 Trial 2 54123
Trial 3 41523 Trial 3 51234 Trial 3 45321
Trial 4 24531 Trial 4 15243 Trial 4 35214
Trial 5 51432 Trial 5 54123 Trial 5 12534
Trial 6 32154 Trial 6 43215 Trial 6 13254
Trial 7 54231 Trial 7 32541 Trial 7 54231
Trial 8 41532 Trial 8 25314 Trial 8 51423
Trial 9 24513 Trial 9 31254 Trial 9 42531
Trial 10 23514 Trial 10 15423 Trial 10 52431
Pair :16 Order Pair 17 Order Pair 18 Order
Trial 1 14352 Trial 1 31524 Trial 1 15243
Trial 2 25134 Trial 2 15234 Trial 2 35124
Trial 3 52314 Trial 3 51423 Trial 3 21534
Trial 4 34215 Trial 4 42351 Trial 4 15342
Trial 5 54321 Trial 5 21435 Trial 5 45321
Trial 6 15342 Trial 6 15423 Trial 6 54231
Trial 7 15423 Trial 7 24513 Trial 7 52413
Trial 8 54132 Trial 8 54213 Trial 8 42513
Trial 9 15234 Trial 9 23154 Trial 9 42531
Trial 10 34215 Trial 10 51234 Trial 10 13245
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Trial 5 No emotion
Trial 6 Sad









Trials Emotion Indicated Actual Emotion
Trial 1 Happy
Trial 2 Angry






















EXAMPLE OF ACCURACY/DIFFERENCE RATINGS SHEET FOR 
PHOTOGRAPHS OF FACIAL EMOTION
Instructions: Which emotion is the child portraying
in the photograph? Please circle the label that you feel 
best represents the emotion the child was portraying in the 
photograph. Also, circle the number that you feel 
indicates how "different" from normal the facial expression 
appeared. Different will be defined as "deviating from 
what one would commonly encounter or identify as the 
usual." Use the following scale for the difference rating:




Piet. 1 Happy Sad
Piet. 2 Happy Sad
Piet. 3 Happy Sad
Piet. 4 Happy Sad
Piet. 5 Happy Sad
Child 2
Piet. 1 Happy Sad
Piet. 2 Happy Sad
Piet. 3 Happy Sad
Piet. 4 Happy Sad
Piet. 5 Happy Sad
Child 3
Piet. 1 Happy Sad
Piet. 2 Happy Sad
Piet. 3 Happy Sad
Piet. 4 Happy Sad
Piet. 5 Happy Sad
Child 4
Piet. 1 Happy Sad
Piet. 2 Happy Sad
Piet. 3 Happy Sad
Piet. 4 Happy Sad





























emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
Difference
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
Difference
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
Difference
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
emotion 1 2 3
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APPENDIX L
EXAMPLE OF PRECISION RATING SHEET FOR PHOTOGRAPHS OF FACIAL
EMOTION
Instructions; On this sheet you are presented with the 
actual facial expression of emotion that the child is 
portraying. With this information now available, how well 
does the child's facial expression match the label 







Emotion vw w A P VP
Piet. 1 Happy 1 2 3 4 5
Piet. 2 No Emotion 1 2 3 4 5
Piet. 3 Sad 1 2 3 4 5
Piet. 4 Scared 1 2 3 4 5
Piet. 5 Angry 1 2 3 4 5
Child 2
Emotion vw w A P VPPiet. 1 Angry 1 2 3 4 5
Piet. 2 No Emotion 1 2 3 4 5
Piet. 3 Scared 1 2 3 4 5
Piet. 4 Happy 1 2 3 4 5
Piet. 5 Sad 1 2 3 4 5
Child 3
Emotion vw W A P VP
Piet. 1 No Emotion 1 2 3 4 5
Piet. 2 Happy 1 2 3 4 5
Piet. 3 Sad 1 2 3 4 5
Piet. 4 Scared 1 2 3 4 5
Piet. 5 Angry 1 2 3 4 5
Child 4
Emotion vw W A P VP
Piet. 1 Angry 1 2 3 4 5
Piet. 2 Happy 1 2 3 4 5
Piet. 3 Scared 1 2 3 4 5




Steven Russell Love graduated from Vanderbilt 
University in May 1986, obtaining his Bachelor of Arts 
degree in Psychology (with Honors). His early interest in 
research developed out of an honors thesis on stereoscopic 
visual perception and animal studies conducted while at 
Vanderbilt. He was accepted into the Louisiana State 
University Clinical Psychology Training Program and entered 
the program in September 1987. Mr. Love *s training 
concentrated mainly in applied behavioral analysis and 
interventions with children with autism, mental 
retardation, or other developmental disabilities. In 
December of 1989, he received his Masters Degree in 
Psychology after conducting a study on participant modeling 
treatment of phobic behavior in two autistic children.
After finishing all graduate requirements, Mr. Love 
completed an APA approved internship in Clinical Psychology 
at the University of North Carolina Department of 
Psychiatry. Here the maj ority of his work focused on 
assessment and treatment of autism and other developmental 
disabilities through Division TEACCH, as well as more 
diverse training in pediatric consultation services and 
inpatient psychiatric treatment of children. His 
dissertation, "Recognition and Production of Facial Emotion 
by Autistic Children" will complete his doctoral training 
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research, teach at the undergraduate and graduate level, 
and provide clinical services to children and parents of 
children with developmental disabilities.
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